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<_jLl£ ^JLc 4 i Mil mi £ \jJZ jj g y t 


La 4_i3 IjJujcj (jl ^Lal 4 _LjJl_lJI 4^LLaJI Lc*.jJj_&j 


J^». £j_uslji,lj jl£LsVlj gljVIJ CjLaj)HI (j_a J_u2J 
4 j ^LVl .j a j j~X 11 l^j ^Juu 4-1L<-u.a 


♦ ^xgjaeJJ 4 1 mi <IL 1 gga Ij-al 


j-Uj gljVI 4x.j_gj*_a £)l 

JuJljlII g^Ualj CL^tJ ^Lu c_jL£LII I jufc 
gljT JjLuJj CjLLsL-a SJlJjj t4 jgLU jjL-^J,! <j_a 


4J3LL2JI (j-Lgl^Ilj jj_a JljJulII £_a 


4 j ? g a 4 j9^Lc 3j-ojj t4_<i]2L>«JU L^_ul^>. <j_a 4JbjuJI 



d^uj L^?j_a jiaVij 

4_jJjJ_<_uJ, I 0 Ji_A J_g^>«j j-aj »<U <?4 ^LL 

(JSLtluJ 1^j_a (JSLI 4 j>»^ 31 ^yjp3 

^ufeLHI Jl?atj3jj ^-LlcI j»tI/Lua^_j£,j j-tliL-a 
(jf J>jf I.c_jL£LII IJlA 4^jj_mi jl^Vlj 
(j-' 3 (_y-aj^-I! j-ukj liLu-u^LI Jjse_<_u! 

j-jLuaJI Jl_j_C 1 Jlj^ uU 4£j_tl/ 

4_*_aLv 4-j£LuiSLJLl 4 ,,. 1 jLu_uf 

tC-/-Jj-£LJ! 4_*_aL>» ^j_a j_jI 4_lV! Jl_lC. 

4-t^LulSLJLl 4 «... t /^tl JiLj_<_uI ^j^La Jl-i^1 J jj < j 

4jk^j| I ^yJjjjaj V Lg^ . £Jl-L1TiSLl.u 1 -3j_u JI 4_*_aLv. 

CuJ^SLII 4^LLaJI ^ g^LajJI ^ 1 \ j^LJalL 

cjUfrLq 13 ^a ^ o^LaLJI ^yJIJ 2LuO*]| cbU^SU 



6 JL» ^ JI 63lbJI L^gJglSj 


. 4111 J .c_jLl£LII I Ju£ jl JlcI $.Lul 3 Jlc1 t mo 0 Jl 3 Lo ^Ic. Jl^jlXI {j ^> 


1980^^1 


■ 


6JO S AO 


J ' Ij-cl U tl J_a JlJU 


^ jr JLjLuOJ 4_J 

tillj ^Juu 4_jj Jj 4-u-ul j < <itlj 2j si «^waV1 



ijr 3 4 _jI^C ♦ 4-lC.L^l.-vV'j 4jrtjkjJl ^jlsI£> £ - 
jSLjJl |j_£J d~G>\ U U ^L^ILaVI £-ljjj1j jJ? 



fJUIl ^sLv. JSLtluJ UjL >.|jj J^lai-La 4^LLaJI 

LLa1-3j ^jlia* j3 Jj 4^LLaJI Juu ^Jl 3 . ^Lc jSLliJ 

J_j <U <7*4 4_uLpJI Ljjj-^ 1 cJajj-uoj 4Jaj^Uj 

4 gl U. tl ^L^TlaVI jj-i Jl£j 

^Jj) 4 mi 11 4_*jLla JiitlLj 4_j 1 ^_tc fiLu^Dlil 4ijiStl 
4_j_tfu_c I »Lj J_>o j 4 Cj l_J_ut-jL_<_aJ I JiJLc J>Lv i^^-ljj 

^Ld! 4J9I U tl La mi cjljjlaiJI 
lLUj ( > > rtf. J^Lj Ju9j 1973 ^Lc JjxlJ? 

jL»_(-uI ^_jJtHj 4_La_ijj_43 dt-<-u-J 4JLoll ^jl cjIjjJ^hII 

(JJLslILjj tiJJj 4jg A? jLiJIj da.rt.lll 

l_Aj_j£.j / j \1 «^t,l 4 >JlA ^j_a ^ U>1 j~^Vl ^jj^J>J,l 3 jJl<2J 
JjIjIJI c—JLLaJI 4 -u.Ij (_ylf. i jl rt (It 4±>LU1 jjLt-ail {jj* 
Jl^J . A i ”1 4.11 ^JL*JI ujU ^j_43 4J3LL2JI ^yLi 
^JL>. jj-43 jJs *JL*Jt tjL^j cdljuT j-oVI Iju 


. L^ia V JpLljv 4 jwI ^_l! J_u^ 

juU <jt ciLLU 2u2kiii a r r,;tl cdKj 



6 J.i vJI 63lhJI L^^lg'iVi 



_>U^VI ^S\ 2bj^Vl Jj»uai jU^lVI <>* JULVI U*LAt 

(jl < m iVl 4-uuv 3 (j-£Lj ♦ 4 -u- iiJ liujij Jjalj ji£l jjLua-o (jyic 



I Jufc fiCLstJ Vj jLc Vj tUrti (jjj 4 Jjj_L Lj^_ 9 ^ njttl (j_a <Lu^U! 

1 /pi J U ♦ ^ *^JJ) L»~ Vjl_SS_-a ^Vl <d ♦ ■ . L tl ^J| 3j>JJkJI (jjO I JlJ (jLcujVl JUfcJ 


.(^jL^>JI ojjlaj jlJ_<a^l 4 _aJl>J lAjij-V (<mj 


jjl 1^1 A £-J_UOJ_4J 4 3 Lw 1,1 OJJb ^Lg T ukl (£jjL>» £jC. (j-uliJI Q /~HM J^L-UJJ JlSJ 
jLLI! j -U AM I ^ jUU LLLj^l ifttuS ^jJt oSy I <> SLLjlJI 4 ^LkJI 


j-Ul jjLa-~ r < m LljL^ <JIJ_<_uJI I JJt <LL>*VI . <LoIj 9 LjjpjS 


4-ajL3J! (JLo»VI 4_%JL^4j 2j si «>v«aV1 jJj!j^JLj 4 31U ^~1 ^ \j «11 ■j?.! 3 <tl 
(j_c I 4 3j3^> jL^Oil ^Jl J<1 (_£jj>.VI 4♦ ?3U t_jLu_4jVI (j _« 

*(jj_LJj (J-£LiIiJ Jsa_xJj_-a (jL_u_iVI iS£ Ll - u - a O I (jr^J 

^j7i j t j (jr jJ! 4 _lLl.J' CjLLjtJLl £-« J-aUUI ^yic 4 jjJl3j ijj jLLV! Jl>. <J-*-aj 
. (j-t-jjl ->JI 4 _l9jj 0 jj_Laj 4 _aJl>J CjL 1-^ »1' oJlA Ig ?<y <A*> 

jLjio ^u-UtJI 4-jj-JuJ 4_C.i".r 1 U,",, ,,| ^j| j ^cJjLllj ( J_i^j?cj ^Jl3 

(jl 4-Jj. IMS 4_Cj_4_3e_£ (_£ V <jjj i \ 4~un J-^3 ^IJlC 2UU. cJL>.^ (j^>- 

.(JjjJsaJI I JJt ^ 1^. CjjL_u La I jl 4 jjLl^>JI CjIjL>ijVI q -o LI ^2j> 3 
(j-i J 3 » II 1—LLLlj (jl J_u^>. 4_jI j V JLII Jji i a Ljr \^. 

CjI j L> » U tU i a ilj ^_cLuj }! jiLuilj 3jLa_*JI (j_« llaLaj 1-1 JuJlj>o-( j^uiaLI' 
LjJLc 1(^3 (jVI Jl_J Lbl 4_5t_p_JI d<jl£^ . L^_l£ (J.O.UU ( jr lJI 4-U-t-lJl 

LLl 4 31-L. (^jJI ^-lIsiaJI ^jLoJtXI CjIjIIII ciJLIj »13^-y.l L^-ua t4 3h V a 3ju».ua I 
a]L*JI (jjL« ^L (j^. L^jj-ps ULU ^pil I^m <^>V Mil Lujla (jlJ l3^j tJjljVI 
SLl^JI (J_*_J>J 4J3LL2JI (j_C L^jlJ_C (jM ♦ ; (-^Ij, M ( ((I tlj-L>.|j tjcJjLlII J-LC. 

* 1 * (j£. 4j^TuLaj 4 _ljj_c L^jI ^_<_uL_uVI I ^ jC jLLuj Cj^_jj ^j 3 4_i^L^_4 

4JLjuJI 4^LLail jjLua-o (_^JI 4_oa-Alj 3j^_uo lO-» (jIL> *11 I JlA ^j^c 

(j_« j—LtSUl <U3 (>n I . L^jLU* aj 4u-uJL J^_<a/lj ^cl ^L^ T laI £J-zz£> 

I_La L>" jj_«VI (jl j t(j-£aJL>JU jj-3Jlj ^jL*JI -ij-3J! (j\j jl>«Ij^JI 
l—<JjL>. .<U 3*4 jj^ll ^a-j^l^Vl V ^j-iiiMlj (^yd-^ r L v VI Lajuu (j^-<^ 





t>J0±2j> 


| jub ^yei-us i _jLiSLII Ijla iJ7 js 3jij!^11 ts~i I_jil Laj 

(jrS Jjj-iJI |»JlC. J-' 0 4ja1*JI 

4JjJlJI <&LLaJI Jjl ts>A ^Lula Jj) i^'°\ 4 ♦ I »n ^ t_sLlSJI I jufc j_2j 

^JLc ^JaLtaJI £_udj (^1 3u k~« JjVI J iss*\\ .Lgj 4U t,l JjLjJlIj 
J ts) rt 4 1 «miU L^J^L Cuv lj LJLv 3jj) „MI JJluJ c {^LlJI Jljjlu-^JI 

4^-eJUs 4 e g e ^ L&j-jj-LaJSj 4 JLjlJI j n! t,l £>£. O-se-Jl 2>jj|j_uaj 4 UjL^j 
4J3LL2JJ 4 <? 1"-^iJ.I jjLuaJ.1 Jj^ialb 4JL>.^Ut 4" Mill Jjj-saAll . 4JL>-Lcj 

CjI jUfe-JI ^£> 4jjIjl>JI 4^LkJL^ 4_ulj^JI 4^LLajLj IJlu <±t-L>. 4 JjJlJI 

3^-taJLj ^_J (j-aj . jjioLj lj;r s 4jj!^->J 1 4^LLaJ| j^_>JIj Jii! cLaLLa^ 

IjjjBj £jL tTuiL j 4^LLaJ| 4j^_pJI CjLiL>«J.I ^\ 

4 "ha 4 jmi 4 Mill 4^LLaJI ' *' ef. « J ts>£iA JSLtHiJ 

Lc.j_l^j_a ^Jl2j (j I LlIjLvj . 4_u_uJI 4 U < 11 l-^^Joj 4lt^^Lc.j ^aSLll 
Jj->- 4^j-*-a ^ <jij ^L*JI g^lloVI Jjj (j-l Ljj-jJlSj 

LjJj-^I jJSj . 1 Q "i '1 J J 4J0LL2J! I t\ A-w £-J_L^J_A ^j-aLjJI J Atl JjLuJJ 
£)l . L$j ^ l^»j ^ jr lil SJljIjJLU 4 j a &^L1 I Jl^J Lt^L>. <<o4 

J^UUI 4_u^vUL*JI cjLvjj ^ i ^U>~j ^JL»JI ( j r £ ^ui_2JI Utl 
Lily $ "t i m I j 11^> r« -a J^UU! aj^jjus i' .HaTuj 4^LLaJI jjl 1^1 a 

J f^u?U Let. 4jlii Jl>- ^ L^JlA c jL..gjy I 4_ejL>J 4 JLu^jj 4^LLjJI 

4_LjJl_lJI 4 el U 11 js\ ,^{ 4_eL*Jl JjLlLi^ j-p-Vlj j_j_uLlI1 

♦ ^^yiAAL-aJLl Lfcj-jjJsaj CjVL?e_ 4J CjLjlSLel U~ 11 ^1 4^LisJ 

.^>11 4JJ1 j tj;|j_SJl ^JlI Vl_iL^LI1 Jlsej ^jl J-eTJ 


■ 



yjk <saM\ 


'^ qjj cpuus^j .j (jl 4 _uLj^_l!I 3j^_La_<_uV! j) 3~ 

JljLa 0JlA 4 HJjlS (Jjlc, 4j|j i^jLcuJ^Ll jllll J-UJ 

^j]\ 4-tutlII lLUj JlUj Lr i^- Lijlua-a 

* '! L» i^JU-u J jLUl J-*-u ! ^LujVI ^Jl*_) j| 

4JSLj>.LJl.-vV JjJu>. V 4_jL£ 1 r g a Jlj)JLIj jLjj_I,l 
J_ 3 _> ^jlII jLi! j .^LlII ^ ^jLlLL^ILoj 
(4-^LLai! VI jJaljJl ^yb c«-t.u-J (jL-ujVJ Laj-<_u 
1 ^ ~ j *> a!j 4_bLtaJ! j-<_uj JjVI ^jL-ujVt <^j| j4 

Juj3 CxjI^ 4_ju_uIj 3JljJl>. ^Lbl 4-4La! <**<■»■**«4 jLo* 
lAjij-V > inj 4 jtjjtMl Cjljtr II j-jjlaj ^ jr Lc. 4 jj JlS ^j_a 
^jJLc. 4_3j J_b ^j_a cJ3jJ! CjLi ^,-b i4lbtL-^J, 

1 ^j4 4 _jj>JI cjLuISLII ijr Lc.j 4 jt^tl 3 jUj < <itl 
Cr^ 4» < nUU J-u-u ^yi! LoejjJu 


* 


4^>.j <\«tl ^jjLlJI Ij-Iij jL>. j-Jj 

^jjLJ! <_yb ^j^V! 3jLia_>Jl ^j! Ljjl>.jJ 4^LLaJ! 

(J< mi i 4bLkJI (J1 g«~ 111 1 Jljj>o CxjI^ lLUj 

^jjjJLb t^j^>.V! cj!jL^>J! jj-a L>.Lulj 4 j 1 r. Lb ! 

^ ^ ~ f .LtaTa-ulj 4j!juJI (_^b jLlII lj) 3 miT^I 



6JL» ^ JI 63lhJI L^^lg'iVi 


i aj q ^j 11 i p1 l~,,. i«^ji^j ^ ^jL < »i«~tij p^i. ir i ^u>i /a 
CjLoLLH jLk>-I ajJj c—>j)» mi ^JLc 3j_ku_uiJ CjIjjVIj <LtL_uVI dr 1 / 


Ij <7 mi"^ 1 tpl »Utl i j r A ^£jj)jie_A 3.}bjj LaJlu^dj Jj ^jk-V I 4 _jj>JI 


<JL3lbVI 1 L~ , ,.l \ jL 4_j£.lj»tiuj| ja i ntl Hjj_>a ^.L. ^LjjJt 3 jJu9 
(J-ULLoj f^jLL LU -* 1 g a <>»j 3j Uj i nllj 3 juJl>. j^LLla <-3LJuTi£Ij 

.p_&bj_3j 

^JJ Lj 1 LI f^£j Ml \ tl jcJjLlII nil dJsLkll 4 j a III tXnj 

Ji-Ju jLaJ^/l jL 3jb_3J1 HJj • 4_lusUI 4j}llJI (jj^-3J! ^ pJL*JI j_jjLj 

Jl3 J tc-jl ,«.»•>. VI ^LjJlj d dl Ht jJ_u2lxS pjStbil (J1 A*~ t (i I j-l^lC. 

4lC.j-i.u-1 jj Wm j I ^j-5cj>JI p_5e_3JI j_c 1j_u£ LtloLto*! lLL L aj ( jy I<JI p_A>U p_l 
4 _jjj_L !j_j_a I ^y_Lj_j £)| (L_)Lkjjj) p_A^I 0j_& pjj t L&j-lC jj_A j-u^l 

4.J1 a ♦**< *mIj <U 3 '1 11 c_sLA^I VI *pJL*JI Jjj 4-»_<.u LL 

4_La (Jdtjw Jl 3 pj^_aJI ^JLc, CjIj-la ^j-d 4-J ^uCu La ^Jl 4-3Lib>j d dl Ht jJu^xS 

.^jjjk-VI ^ If. ^-<-ujI CjLjISLaI 4_j ^jLLaLiU ^Lr jj d dlLti jjLua-A J_u_u 

L^Lib^l £_a pJL*JI ^ u 3 j_ 3 £ SjLstlUl cjLjVjJI J^Ij^ I jiSLaj 
3jJl1! jju^c. £)L_ujVI Jio <u^UI dJLJ_3il _}j_3_*J! <_^j .4^1 uiitIL_ulj <UA>it 
j <^i3 j 3jutlil cjLVjJI c-LjLv ^JL*JI ji^T 4_t^ j^Ls ^jJI 

«^Tt-t£j-«-uJl jL>oVI cJJjlj 

^JjLJI ^a-<jjL>JI J-aL*JI jJt 1-Ajjl i^i aj 4^LLaJI j-^jd t^-iiaJljj 
Jlla 4_at_ulaJI 3di jj >*ja Cxjl£ dJsLLajj d^jj_*_U jjL-saJ.1 il ^j mi ill 

^lc ol ^ yi 3jtaX^ ^1 ?mi oj (JjaL*JI <j\ 

jl ^-ljIjJlc Li 4_u^lj_c I 4 _aJu>J L^JUjlajj j^l <^U ^JlA J^Liljjjl 

^ rt w ■ ■■ I j£L>j d dl L11 CxjI^ ' JlSLa . 3j-aJla jl 3 aL b t4_uj^>» jI d_ujL_u (4-i^.Lj 
L^JUjLjj L^aI JlScIllju I jLaJ^I ^ylc. br'dbb 4 tj iUtl CjI jU» a ^j-A 3Jl>.Ij 
J-aLuJIj ^jjL^tlj JiiteIL_uV! d j AjC Jl^QJLij L^jla J-aLjlIJIj 

. d ' i a 1 ,,, a _}_A_^tIb_uj ^Jd jLuJ^I La lHj^Jl>. 

4jjljLA j-A JLdj-j jL^ L^_aIJ iitlbjjlj 42LLU jLaj^/l e^Liu^l j' LlL 

Cj IJ I JlA j l£j ♦ d ♦ j . L11 4jjia_u_o ^ jTl<-u-a jj_A Jujjj 4£j I Jla ^_<_ujjj 

a^Lki! jjl 1^1 a j_A jLdjJll L^LtTuTt^l ^yJL jLaj^/l cjIjJl^ ( ]^a lXjjj c^jJI 



jjoJbjJI ^uunJI l7 Lc oJlhJI £j 2>9 


I JiSLAJ . «GjJL>JIj 4-4-J JiiLlI j si !>•% 4_d I JlifcIL<_u I ^j)~ t n A ^j-C J 3jUj_>JI 

^Iloj 4-3. la* CxjI^ *L3jjVI ^j-c 4 1 < h! M> 4^1 U>!1 £j_Uaj_a Jio Jl 3^ 
^-5fc-3JI J (jLtJijVl JdO ^(.4-3 ♦ ( m £jS»I CjI 3 la- Jj-t-sajJI ^Lol J^LsVt 

'd"* A j j , ii> *'"j J*»■*>» ss* Wjjjl oIjI^, L^-tb CxjI£S jILflil 
^ nr 3 tl (—si mi Ju9j . LuLLaJ^J <_^3 (^-aLa- JSLtluJj 1 grtUlla ^^ojlj 

\ £• , ,,j \ 4 1 / >^!1 3jj!JI _j\j, 4*t < «l ^1} 

<—3lj. n t m! q-A j ju>u CjI j-uaVl (j^JU tiJllA CxjI^ j utC. (jj-3il 

.(_La_dJj| jjl^C. Ji-Ju ^Jl_*JI Ji£jJ,l (^JoLto»Vl 

4$ i'i a £jSa j (ju/lj-^*V1 ^ j- u^ JI (jLajJI (j^ JjvIj (jjJ9 3( j^ < n 

. 4ij Jlj j^I <^i a < 2> £ - -XjVj 4luL^j (j_a <_jj3l3j Ja-j-LlI j. i^tc, £)l ^1 


j ^ (jL-ujVI <Ji*0-1 Ju&> Lla jj l_$_La Jl^uIuJ ^1^1-4-LvjJ.I ciJJj 

jLUJLljVL 4_3LLaJI jjl i^i a ( yc. tU 34 ^ c!i<jJl>J! 4jjj_lII AjsLLaJI 

(jL_u_iV! ■£—'l<£ll.o£ ci<-^->o (jj ^L«jjVI Lc*.ji(J j ^j)j_Lll 
. Lj Jlj I 4 l^J 4 al Ull ljJu^a_4 

^LjlII £)Lj 4-cLc 4_C.Lc 3 A^LLaJI jjLuai ^jL3jj^ 1 jj) Ull I 

4 \J I (|J Lo Jlju ^jJ 4 J 0 LL 2 JJ 3juJl>. j s\ a 1 Jltbj (jlj JljV Ll>.jJJ- tS^Tlilj 

3^L_uj 3j£uaJI <>jla jJljj Ju9j t(jL_aj^/l L^>.ljj JlS cjLaj^U Jl3H] 

I J »-^> • 11 4-l^LtTu.4J ^_tSL3Hl I £ Lie. (j- 4 Lu_uIjjj ^ ^-uaj 4^ejj_a 

4jjj- 3->>V' 4^LLaJI IjuJl>oj t4_jJL>Jl 42LtaJI jjl i^a 

4jJ ij JutA ^ L } c '' ^ O ' \‘* “> Jlju 4j I j^lL . > U 3’ 3 j jlcj ^-5t^ . ^j-c 

« Ll>»jJ j-t^Tt]lj ^JjlII 4-Lt-u < £j| Vj 4_JL>J1 4JsLLaJI jjLttfa-c 

42LLaJ! 4_^jV ^LcjuVI a^LU i yc. ^L^1*JI jl>.| cjJls^Iu oy>*j 

^pajVl I Jcv ^j?c_>J I djjJu^ ^jjj j-g-tTu j^Lv. jJ| Ju-sa^J <GL^ 

Ju-sa^J 4 _jL^ ^jl>.| SjLuuj (j^_tLc 4 _jLo 1 ^ i 3 j!jl>. 4j>.j.} 

. 4^1 U> 11 4-oj| (Jj>J 4-L/Jaj I 

^_JJ ^Lcu-jVI I—%_Lj 1 jLL ‘ ^ _ A> & 3_J| ^_JI ^ si * • < (^jJI Jlj-caJlj 

(jL-ujVL^ . ^j-tlajVl«^ <u-»J jI 1^ :<_jIjj>JIj ? 3^-L»-t.^a<(^ i?^ ))^Jli^> 

4_jI Vl i4^LLaJl £jjQ 4 MiUr ^^JjV 4_flLaI 4_>.Lii.! ^J_u_o]lj ^j-lail CjLjL^j 
3j_ti_uaJI »^_t^>Jl<( tilij ^-Lt^a j-Aj 4J 4 jL$j V ljL>.lj L3jj_La jJI Cjl!i (jr ^ 


■■ 


6J. I yjI 63lbJI 


^LaJljV! t \ <U!l4TlU 

^UII jLUU-aJI 4^LLaJI J-UDJ (_yiI U" ti < J^jl 1 JJt> A / , ,.J 

(jL^T <<o~ jjj LaIj-J 1-4^ 3jj) <<M 1 JuJl>oj 

\'< >~»-1^>"\ 1 ^ K *\\ (^jJI JL$-*Iu_uV1 4_tJLtTui 1 4_JL>JI ^LsLLaJI j_}Lt-sa_« 

jLa^l (jl mi ^ i r. (> ♦"h < n ^JlA J^L>* ♦ 4_i3 1 gj'*- <<Vi (jl jl 

t-^" ', ,,, j - 'J > A" > „ 11 4^LkJ! ^j_a 4H>-Lv jwQl 4 £!_L_u_u_o (^jJI 

: 4_jJlllIt <—ulj->J! <L>JL*-4 j ^Ui! I 42LtaJ| j-udj ^1 

.2&U*U ^L>J! jjL^JLI * 
.^Lklj * 

,4^LLaJI (j_4 * 

. 4JjJljJIj A 1 I £LjL > " 11 j n! <s> t, t * 

: (I) MLUJ UUI jiLtl! 

»j->Jlj j. Mijtl j n! 1 cJJg a^l UU 4_JL>J1 j si >-^.t 1 < At I 

^j-uLlII ; JljLc . 4_^LLaJI ^jL^-LxIjvI ^ j -£Vlj ^^-^L-uVl 

tcLsLLaJI ^j- 4 ^Ltil^La c-j^v. 4 -l.lIj (jy ^ jL^_tI/Vl l-JL tTarvI 

0 L 0 .UJI Jflntl CjLjI( jyl^ Jua Tu tJ JljLc l_4^ 

4j< <i4 Mill S1 UIK 3jiJ^tllXI 4^LLJI j s\ a Jj-r" , ,,j ^ <>»* < Ju>oj i4jlj^>Jlj 

jjLuaJ,! oJlj^ £)! VI t4J9LLaJI ^j_4 4-jl ilWla Q^*} Lr^ (Jj) <■''">'*"11 4_ul^Jlj 

(j-* (jL-ujVl 4^1^ t Ilj \-& 4jjLS_Uj 4-4- t a CjI j C> < Mjt 4-»-4 Tl?C-4 

Jjl l<~l 4 

:4_u_uL_u! ^1 1 h^I 4j^Ij ^JUJ! <lJUJ! 4^LLaJI jjLt^a-4 ^j> n7n LaSL^J 

2 a! U> tl j \1 a i *. mm (jy-Aj 4 _jjj^2j>-VI ^JsLLaJI js\ -| 

: <>>Aj 4 _lIL>JI 

d Ah4.11 cLcIjjLj -I 

,UA;t l -c_j 
jUil 

(1) McMullan, J.T, Morgan, R.Murray. R.B.Energy Resource and Supply 


John Wiley and Sans. London England 1976, PP, 66- 93, 342-344. 


M 



jjoJbjJI ^uunJI l7 Lc oJlhJI £j2>9 


, Ugl ,^ 4 _uLjj^SLI 1 3 al Utl j_}Lua-a lLUju nj «>-» 3t 1 j cLuUI -2 

oU^I 

cj^LcLaJLl jLLa_tiujVl cjLiL^c 4_>oLlII 

4riJ»A»2? jiUlt-l 

L$jj 4 jjj- 3_>*VI 4^LLaJI j_}L-o_a <jjSj < «3~ ^ jr 3 4 juLoJI 4jj tVi 11 Jj_3j 

!j-C. J-jj Ju3j . al^JI 3_ajJui_a 4 Lu «Lp. OLuis' Jioo ^j-a L * - L a- > » cIujSj 
£)I (jr juiLj^ JJbelLH cliLiLaJU juGJI jlj_a JJbelLlI I Jl& 

(jlj jl j_I»I 0 Jl_& 4_j9LLaJI (jjij-Jt-a j-3 Jj ^aJ 4_3_>.^L!I (JJotHJI CjI jl of. 

jjLua_a ijjjJLtTuuj - 3 jj <>> ♦ tl L^uSIju ju-iiTJI ^Aju duJ l>- I Jt^ CxjIS 

CjL_l£j-c) 4_u^j^SjjJllA _ilj_a (j- 4 L t - t -a- > . Q^Slu L^jI (j;7 ^ 4jjj_ 3_>. VI 4^LLaJI 

aULS (^£^->*1 c-tul j-^li <j_a 4-j,l"i.-a--a t_ «< m i ^1 4^Lusl Ju^Jlj Q^jjSJI 

(j^jjSJI 4-Lt.uj cJiJluejj . Q^j^SJI Jl-u-uS|^ (^jv^ILuil^ ^_5e_<_uS^VI^ CuJjuSJI^ 
^\JLa p **- 3 fl_3 (^l j J /^I a ^j-a 4 jjj_ 3_>-VI jjLuail Ju^Ilj 

Q^j^SJI 4-u .uJ Cxa^jjI LaJS j*Lc. (JS-tluJj *^luLlu t (JSLtluJ (j^jjSJI ^j_a Q^SUj 
qj^Loj t 4^LLaJI 4_j^S Cajl3jjI 3cUI CjIu^jjSjjJl^JI jl 

: 4_jJLlI 1 jlji.1 (j-a VI 3al L> tl j_}Lua_a 

4_i^LLuoJI BjjIlJI j ts>c, jJlus^S ^£^3cj>JI ^5c- 3JI 4_j-a-Al Cjj^Ls 

cit-Lv ^jlajVI (j-* 3 l£>^*! £L3j t^l a»"< i »l _j mi" il 1 ^ « a j «LujJlI! Lijjjl 
^j-a £^lJ_j 1 3 JLC I p Tr 3 11 ^j_^_3_a Coo Jujj . 4_La Q^Jt_a 

Oj^l 3 jl>.j 3j^jIl 1,I 3alL>!1 <Lj_aSj ^j_lojlJI L^_i_jS^j cJilHitj 

: ^a-5t_3J I £j jj I I j . 1 ^ < a 

:Cc>JI -I 

aJ 4j 1 ^aoc-ii]| (ji^Sj <J_<_uJ_<_u_a jVI 4_3 Jl>JI C1<_>JI j-Cuu 

3cLa ci<—>Jlj . 4 _j_3 CjLjLuJI LL3j Cjo- j- L a 3 j Jj 4_ul_^j 3jj_uaj ^aot-3 ^l 
aULl ^j_a 3 j-_liS 4-u-uj (^^^.Vl ^aotAll ^l^-il 4 jjL3J,Ij 

« 3jul U"U jljJll ^jjJjSLII ^j-a 4 Ijl^ 4 _ju_oJ t*/90 ^1 J-UOJ 


- 
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(JjkJLa jJULJJ 03^* c —^' 4jLaJ^Lj 0_>J1 pJljtJI ^ylal-LO-' j_Lu 

t^j-a e_j £j9jJLU <j_aj ♦ 4 < mi H (jia Q^ - iLq » < <n 

jjLua-a 4_ajt JlcI JUd l!ij 4 _<-sdL>. £j_u!j L$S' i 1 MA Lr^ 1 J-* <^>U ljuk J^LiIL<_ul 

Ju^j C^itl] 4JUJI CiVUCu^Vl .fJUll l^ntj^l 2L£»L^]1 

4^LUJI JljJ cjLLajt-a 4 jjIj_>JI 4^LLaJI ,yA L^jL>.Ljixl JjLU! 

• a^b^SJI 

^jj>.j_U o_>JI p a ISLjj-oI (J1a mij hjjjlj ^Tt-ta1 jL>«jVt ci.LlTi.c-j 

( j-A */6l J->. OjUVj ^L-J3j^.uJI _}L>oVl clLLcJJ (*/97 ^Ij^) pJL*Jl ^ 

♦ c.<j>J' i j r a, pJL*Jl _}j1j_a 

:^U1! -2 

tcL<_>JI Jju p *>■ 4 JL_uJL_u 4_ulTiJI 4_aJ_>J I ^-LlII pj^_aJI £-oj 

ilj-Uj fU! <j-a 4_Jl_C 4 -u ali i _ r ic 4 jI 4-t^aj L^aiw <j_a j- u^ JI ^J^tJ j-Aj 

JljJl*JI J_c-*TLl^j Q-l>. LjjjjjI lLjjjJ LT ld\ p-st-ail Ji>.jj j tS^jllaTiJsl 
Qj^j-st-a j JlJLj i4_j_jL_}^_^JI ^sLLaJI CjLLx3t_a 4_^l_LuaJI <_p3!^_CVI ^j_a 

*((jj-tLa (j^-ila ^jL-uJ Q^iL^j) 2 p-^-aJI £y* pJL*JI 

cjLjVjJI /20 ijr ILj_bj-<-uil jL>»jV 1 L^la */.70 Jl>. 

• 1JL^ (jr^J J^j^Tij J tdjLJtlU 

J_Lc 4_uIj-L^3 3_}La ^lu j 4jV p_<_uVI I Jl^j U 31' pj*_3Jl ijr c.J lj 

jlji.1 */40-30 tdJjSLII p^t^j jUJ! ^LuV 

La^ i jLiil ^llul lj=r 3 J a i ,n i _ 7 Tiilj 4_ujJ l-lA j_a ^j_a U~ 11 

( j-a j-^Vl miJJ taUI t j-a 4JLtl^ 4 i<<n ^jTbtJ 

jJLj La-£ tljl mmiIj VI a*" < <il ^IjjVI p-re-aJI ^j-a pJL*JI ^^Lu->.' 

jL>oVI ilL fc -a-J (j^_tljjTj 6 ,7 ^Jl^>. p_5e_aJt ^j-a pJL*JI ^j^it_a 

cillTLaJj 1 17 ^1 ^>. SJl^TlU CjLjVjJI ciJJb-aJ La-Lu L^_La /62 ^1 j-coJI 

^j-a */5 ^lxj ^JlIIj L«l *4_>jlJLa 4 t < <i i Q* 

Ljil^Tu_ulj J' mh m4 

4_jI Jl_lJI 4—1\ a»" < <> 1 tplc 4jLa ^Jl jj>- 3 rtl < h mh^I 
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4uvLlLil a 4 < r, 0_5e_JI 4 _u>.jJj_£u cJ2l)l L^-laj 4_j£uj_a VI 3jut3ll CjLjVjJI 

JlJLJ (JLojlL-uI £-uj j3 Jl0j J^Lla ^Jl 4_JLajlL<_uIj 

4-^^i < nlj CjVjljla CjJicL^ajj j-u£ J 4_uHJI 4 u1L*JI c_jju>JI 

iti]}l_£u_<_uVlj J’LIjVI C.<-l->. q _a 2 a! U> tl j n! a 4ua J 3 a I clt-ts&j 

M ->tJI ^1 ^-^Jl JiLoJI I ji_^j jLiujI t_jL l<_u 1 ^y^ju jijjuj 

4^Lki! 4-uj^ 4_ujutjj 4_1 l3j 4Jj ^ iLt_t>. ^j_A L^j ^Tlauj 4_uluj_pJI 

}LILa Cj^LusIjJlI (JjL_u^ . 4jVLaulL<_uI jJlsuj 4_La Sjuvj 4uj^»>ill 

. t-La-Au-ll Cj 1 rt” Ml A V I ^JSLioJI I J-^J j-uiTuJJ ^uuj^U (jl L^J l_A 

J< nil 1 ^ <>>♦ < jjjc. LujJbitJ V L^LI ^L>JI <la_liJI ( jA gJjjl 3 JlC. Li_ll_ai>j 
4— L 4^ tla-lill £-JI (j\J CjL^Ll>*Vl (^JJUJ i^-3fc_UI 4_JL>. l_4^ ^uAslj 

jljJ.1 0J-3 J <>> » II ^jLa - lUI c-.«-. t $jIt]| L$_j 3 4_u j£j jJ l-l^JI jljll 

4jjL1La CjLla^ Ju>»4_uJu^JI jljll ^1 4 ^Ll^VLjj t4_uju>JI 
^£ajl_UU_>JI qA C-Uj-pLJI J>^-.LUU J . £j\£*-ui&0) VIj 1J CaJ^-pLIl ^j_A 

ttU 3i?II l jA £)jjJI 2 Jl>.j 4^LLaJI jl JuLa ^uJ j L)l Lr^l 

4**m r .jj c_uli> t U A <tl 4 _u^j^£jjJu^JI j-lc jII jll 4-u-aj c.<..la La 1£ till jJj 
4 j 1 33 Mia ^1 4lLuL-jall 4_>jlLaJ,l CjIjU->J' i_iiJ jJ L*_u 

.libiJL I 

l_3_uL>JI ^L>JI (j-uL-u! tU2rll ^31 (jru j_L^j ^jl3j La ^J! 4^LudJj 

^jJI (jrdjLiJI ^j-A 4_Jl_c 4 «< m*i ^jlbtj c_n_uL>JI ^L>Jl^ ^L>J!j 

j-uu-ss a 3 ->* w ^;J till juj ^jVI ^L>JI 1U A «tl ^c. J«^ A >j 

t^Lc i Laj_jj£LlI j-i^I ^1 ^Ll>J (jPil 4JL3UI jll ^j-A Li-UAtj 

CjLj^jj-L t^i 1 (j-A 4 _JLc, 4-l<-ijJ ^ylc. Lu-<-(.iJ Q^SjJI lZuJl>- < U> A <11 ^jl_b 

4 j mi *1 ij \ C. (JJ-SLlII JlS Jsa_llll LaIj j_u^LII ^_yjjL>JI (jjj-ll CjI3 

. 4_3_uL>JI CjLjj J 44JI jj_A 4 _jJLc 
4_j I 4_La jlitJ Vj ^JL*JI (^IsLLa ^j_A JuJulII A <11 jjJt_A ^.tluTuJj 

LaLaj j-3IL3j JjjJI ^J_A JuJulII tiJll^ till j j_aj t^JImJI CjIjL^ ^j_A 3jl^ 
4_3 _Iu_La j_ujuj . Lp U. Lluv I jl julcul ^Jl ^ t-N < >.3j I JlA 2 a! U. 11 jJuu^A 
(j-A ju^l (_jl^ (^jTl>u L^jI jl Jau-Lllu I ch* 3 ^ < mjVI 


" 
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. t*» A <tl j^jd.j t U>. »jVI d AU> < a *4_La ^JIaJI (jjjdtx i ,^s\ 

^JLlj . U> A <lt ^Lc £)jjdfc_a ^j-a-da ^j_a^ *4_u^_*JI 3^jj_>JI^ ^_lL>JI d At~w^ 
tU i mjVI jSjj-ggll cr^ 4^jjLLiJI j^mi L$3^-* (jj^-J-a l_AJI 620 ^_yJIj->. 

2j»jj_>J!j g_LL>JI Jjj 4uu&\ olxjt y^jJ3j tJj-ojj q^-lLq <_AJ! 350 (_yi! 
(j-\-i lj 1 j Ajj^l JLa-LL <_y^ 4 _ujjlII JjjJI jjjJtx *^>*1 OJA) <3l>*-^J 4_uj_*JI 
(jjj_5e_x C.<—ljv <j_x 4_j_}Ll<JI 4 _lJ^J,I ^yTt-t^j-t-g]I jL>dVI <_yjLjj t(jLuf.Vl 
/\ 3 (_yJt^». JjLiu Lx ^1 tJjxj-J eJiil 80 (_yJl^>. lill T ixa 4_jI 51 i to Aitl 
<j^>«J.I */30 J^Aj L£^li u A /U l j^«Jl Lalj £>jjiJll <>* 

^j-A> ♦ \j SJL^UI CjLjVjJL^ gl Ah11 ^JLslII J^LLa (_yJ,L*JI 

. LjJI^IL_uIj Lu-J jsj^Iu Lj-Ajj-^Ij 4_uj_L>JI lSLj^_a! 

:^ul*lljUil-^ 

^j_a ^JLjlII cdM^lgul ^_y^ 4_jx-<kVI C.<- o - ^j_a 4lLlllLll 4 _lJjJ,I ^_y^ jLiJI £_Aj 
< JUjJI ciJM^lguVl J^a ^ /. 18 jUll JSL^ 51 * JaAUIj f^l J^u 2L£>Lkll 
jLiJI c> j A^s - ■■ AAl <d_Lal£JLa 4jjJi_} ijJLafe ihI* 4 »U> A <tl 4JL>. (JT $ La5j 
4 j aUtl Cjta^JaJJI jat_d (^jJI < U A r It jLiJI ^LLa <-d 1 ? ^ 4 tLtieJjlj 

jj_A_>. (-ilLt-Aj td a«A\ . U»A »11 ^yJI CjJ| ^ydJI (JxIjjlILj 4j^5[j lLajj ^yj] 

^j-x j-^>*T tiJLLA ^a_3 Jsa_A_Lll jLi-Il Jl>-C1>-l>. ^ tjjlMI jLiJI 

iX^e-AJI ^yJI Cj^I Jx! j_uGj 4jI t A",»j ^JlII jLiJI 
Jlxj jj-a 4 jjjlu-£ 3 ^!t^! j_al jLiJI ^j_a j-jJlAj 4jtxIoe-a c_jL_<_u^M 

. da-A-ll I j ^5txJI 4JU* ^_y^ 

Jl*j 4_JLj 4_AilL>JLl jUlII ^1 jjI c_<_j5j5 q «a ^y-t-uL-uVI JSLtHiJ j 

4 A I "( V a (- >, <1*1 (jJLuk j^jJI ^yxJLoJI jrj-^>ll (jr^l 4^L^VLjj .^jlluVI ciJJ5 
i 4_lTlJj_l£ Cjl_L^»a^ 1^ ^jij^-uJI j ^Ljj-JI £)-a 

^Ij_jVI ^_y_^ 4^LkJI 4-a-J-S <_y_^ <^>L L^ I ^_yil Ijufc 
4-a-t^ t A i^s \ ^_yic. i^^lsc j ^Lila LuU.1 ^j-a < nil jLiJLb t jLiJI ^j_a 4_AllL>JLl 
.(^3 e^>iJI 3 Jo*j dil5 CuJ^SUI (j_a «.«i 1,1 jLiJI 4^5LLs 
LLLL l aa c-caSLx ^Jl^ 2600 ^1 ^>. jLiJI ^j-a ^JIjlII ^yJal- LCv l J-Lu^ 

JjjJlj / I0 ^_yJI3jL%lU CjLjV jJlj L^Jx ‘/30 ^_yJIja>» ^yTt-i^J-<-a]I jL>dVl 
^ 1 IA a A 4 edjjVl 4-a-tila ^ 4_uj_*JI jjlL JjjJI La! */l5 ^Ij^v 4_uj_*JI 

.8 
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-a JljjulJI 0 flilll .^LjlII ^^ULlo^VI */.20 jjv 

.cjIjUI! t M~4- ^ ^JL*JI <Jj.i 

<mLU j*LaU -2 

(jjJiJI j-iLt^JLl 4^llaJ ^jL-ujVt ^I JiitTu-uI jcjjIj _}j-*J 

4_aJ lJ^-Tl-<-u-I. 1 ^_j_C.Iij_Lll ^yzuu J_j_i_tluj {^£) jL^jVI ^Lu3 oJ-^jLL-uI Cx.l>> 

£jt ^_L t _4J 4_j_2_3l ^ j r.ljJil C-<_jI£j jJ! U a mh! 

Bj^cllII C-<jl^ ^J^LlU jjIjJI (jjJUl i£j)~ 1,14 Lr^ J L$jljj-i 

. U> , ,'^aVI ^jgJI d n U. / ^ 4_J_}j_a-*-ll 3 j^£.LlII Cj^-tTuTu 1J tCjjj_LiJ 4j_ij_aj*JI 

4-j.C.l u^ll SjjIlJI j ts~lC. CjI^BJI j-$j (j^isLLa 

cjLjVjJI ^1 L^i* cxloZbtj t /a ^JSLduj Lj^jjI Ij-Lll ^JLuLL-uI j-tTuTuI 

(J-j-i-titjj <>Lj_U ^ _ ua ^ a mi" t j_lcI jJJI cjVL^jLL-uI Lj^jI Ct* in jjj tSjutlJLl 

. ^_U_ujJI CjVIj «_3 LtTuJV VI J-Juj CjVT 

cjLLa_5e_4J c.<-3jJ1 4_j_jU,I Sal U>11 j st ^ ^jd^ A 1 ^ f\j!3 

4_ol^J £_a J^ljlb j tjL^jVl lLl^L.u-c ^Loj ^yjJI 4 _uL)j^SLII 4^LLaj| JljJjj 
jL^V! ^Lus j^se_>J a^ 1 ;U,^V1 cj!^_j_5c_lI \ jjj<»H *l_u cjLL^>JU 

(J-Ss-jIlj 4_^LLaJI CjI U **■ a Jji nil ,U! qj& 3j-u£ CjL l ^ 

.fCjt-i 

(jj-UI ^1 jL^jVl llajaLctLA ^yic 4^LLaJI CjI U-a- a ^LiijJ 3j£L^ Jjju 

4^LLaJI J_jJ jUi 4_Lajt-a ^LoijI C.<j > -j-1o (Jt1j>* 1870 jjv ^jusLU 

^uj 1886 ^Lc. 3 jj^jJlI 2 U11 (J_$jl1! I jlj JlSj t IjL>.Lij cjV^Lcl JlIc 

CjI j t J^ljLi-j-a 3,75 J^Ljlj LgBjaLL c^jl£j 1 1895 ^Lc 1 ^ I j ♦ nil 

* ^jjj' CT^ CjLLj_>J,I (jiaJU J^Jtil iSj^d CxSpI 

4_j_^ ^ylc. 4 -uUlI JlJjIJI CjIU^ a (jr B 4-Lcl5JI 3^1 U tl 4 _j_^ Jl^Uju 

(^JLaIjlII (j- 0 L^l CxJlBjjI 1 4K4 iclil lLsj^_<-u 4-^1 < Mi3 ^yLij *m 
4_ljULI 2 a! U> tl t " \ 1 !^>a J^juj 1 2 U> t, I 4_oal£LJI 2^1 U tl 4 _<^_l3 CxJlBjjI 
4jjIjj>JI 2^LLaJI Juijj CjLLajtA £-a 4jjL2IIj */90-80 ^1 J-u^j 4_jJLc B^LjSLj 
Ljt ^ */30 q _c Jlj}-J V 3»1 3< j J_^_*_J ^Ij Jj^jJI J ^ .n 

. 3_iL*JI 
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J^IoLlU ciiij 4_uU,l 4^LLaJ| jjLua_a w £yaj 

£_a Cj 1 juaajJI JtjJuuJI 4_aLaV <UAU1 4 _l3 [j 3 j , U11 ,^,4.11 1 ^ .4 

(j^£- 4_Ll*_4 Cj!juJl>u Jl>- jj t^LJJ <_L>jJLgJ ^u^Lc J^LujI 

^1 CjLLojjHII (j_4 4 3 Li V a LcIjj! l±!LL& (j! ciJJj ,U! i_L»j3, „t JlLaVl 
. oU1 J^L_u_ 4 CjLcLdJjl t 3i~Va 

(j^j^La 3 ^JLjlJI 4-uUI 4^LtaJI jjLua_a 4_LalSJI 4^LLaJ| £_Lu 

*/16 j 4_uj_L>Jl L5uj_al */20j LuL^a! ^ jr a L^JUj ^1 j_>. Ju>.jj t JaljLi-ua 
£jjluj ^Tt-taj-ca]I jL>u^Mj I */16 j Lu_uT ‘t j J-^* cr^ 

4- t -a-^ j-i-LJ c_<_jL>. ^j_aj .' J^LaLlaj LjjjjIj 4-J1 a M i t l l£uj_al ^_ r a 
Jjluu La tcUljLi-j-a (j^tia 150 ^yJIj->- jJ <^>U ljufc ^j-a 4 _U.Tlm.lI,' 4^UaJ| 
4 _u_u_lII oJJt c-jLi-<-uI Jl>.| j .4-lKJI 4_JLaIL>.Vl 4^Uail (/5) j->- 

CjLLajt-a aLfujV 4_JL*JI 4 3KII 4_uLll 4j9Lta.ll jjl <<o a t mV 4 <>u? V rll 
id^A 1 «■! j^lj-a 3 Juju (jj5u La LJLc 4-aJ^Ltl £-91jil 4_uaL5tJj 3al U.tl 

4uuLU 2 al U tt JluJjj (jLa ^j^jlII ^JLjlU 4_u_u_lIIjj . 2 al U11 

CjIj_3JI Jl_<-u 4 3 U > a j j <<oa i _ r a ^LjlII Jl^_uJI 4 3 U '/ a 3jJ_U ^ Jr jfc 

* 

4d§^JtMkfalf-3 

jl U MM^flu c_9j_*j La ^ylc. LJLv 4-La-Cu.gU 4 jjjuJI 4^LLjJI C_>LLaj*_4 J_aJU 
^j-a 4^LLaJI 3^5La . 4 jj jJI 4JL-L3JI 3 j^- 3 (j-uuj j-Aj 

^_u L^-ajLuaj Cy^>- L^jIj «^sl /»tl t jLLa-gojVI 

BjUI^ J^stlu j CjLcLiUg/Jj 3ju Jl>- jlJ_a jl U mi*iVI ^u-u J 

£_a aI. iU> LkjjJu ^j-3j I CjIu^u^jj 4^LudJ 4jjIjl>. 4^LLd 

y\ u (J V J Mil mi" a J^-Loj 4- i ia- t JI 0jJb 1 Mln laSufcj diljJ 

jj-a 3j_u^ 4u_a^ ^^LLsjj 3ju Jl>. jlj_a ^1 jLLa-tHiJ^U 4JLL3JI 3jLU Jjj_5tuj 

.4llldl 

235-^j_juIjj_jJI ^jjuJI jl U mi iVi CjI ji of, 4i a»"< nil 3 jUI 

4238-^a j_j_jIjj_jJ1 j tsslr ^_a 4jiujIaJl 4-L-la CjLj_a5u JlJv ^ jJIj 
(j^--a-<-u-^ ^jyJI p mi 3 n 4 jIjj (jLa 235-^juuljjuJI j ts^'tc. 3l jj ^Juuj 
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jjoJbjJI \Ag,*All l7 Lc oJlhJI 


^.1 .1 < LgjfcjjJu £)Lajj2j ^uj^j^_ uL^ jI ^IUj j LjjjJjj (jAJjL_uILo 


3-}La (j-' 3 0^ Jj^ 1 - 1 C>Jui) £-a J^ljluj . 235-^3 _u!j 3_A] I £-a 

£)jJiJ JilUlII I JlA j. g~ ( mI I 4jj 1^JI 4j9LLaJI £yz 4JjI_A CjL l 4^ ^1 3lj_JI 
J r 1 3~ 11 ■ U ,,>> | j| La|j i4jj j 4jjjj 4-Ltla ^JJ Jc.LalJI Jj^tjj Jui£ JsajlIjjJa 
J-C.L3.jJI 3j1j^v JJj dJSjJI CjI j ( jr 3 4-Luia CjVjl*_ 4J JjjajtJ cLt- u tJ 

<>lJc.LUI JU^ul o^V^ 0^ 3^4! cdjlAJI J JSI^I JU.Cu.uIj 



Moderators cjIjJl^JlI JLojuj-oLj 4jjj-JI cj^LcLUI ^ Jc.L3l!l Ja-uJa ^<uj j 
j I J_c.LLjJI <j_a 4_>ul_Lll cIjIJj^J^j-JI ^j_a Ju>JLi ^j-33 

i^LU jl C.t- i ^ljj>Jl yA (jl i ts>°\ J 4 < ,n cilli 1 1 ^ i a *y>- ^-aLuallal 

cjIjUJIj JjIjjjJI a L>, ,.lL^JJL Jc.L3Hll ^yc. «l>JLJI 3jI^>JI Lai 

^1 ^UjjVI (j-° Jc-LUl c—JLs 3 jIjj>. <l».j.} jlj-gjjjjl jJJL ciLIij 
j-LLjJ J-C.LHJI (yC. 4_>uLlII 3jIjj>JI J g »*m imj ^1 Jl£ 

CjI—LljjjJJI J-t-LJuJ /gj 44 jl3jjJJ 3jIj->JIj ^UJI JaJuiaJI jLitjJI 

lj J-i-a-a VI (j-o-J ^jjJJI Jc.LU.1 cillj ^^Ic-j t4_uLjj-^SJI 42LLJI ^LLlj 

2ljMJlJI a A j Uj < ^j_3j 4jI I 4 jlit_JI ^LuV a <j 1U11 3jlj_>JI aal Ulf 

*4jJjj>JI Jl-JjI]I CjLLajt-g jLiJI jl Ja-3-JI jl ^atJJI (_ylc. J-g-su < jy jJI 
J’LLjI 4_jjLLa_JjjVI Cj>Lc.LUI ^ylc. 4 _lJjIlI,I 4 j d mtl ^JLuJI ^j-aj 

4*v J g mi tl (jljjL>Jlj ^jUJ! ^_ylc. 4_JL*JI 3jJ_3il Cjlj 4 ♦ miU jIjJ.1 

CjLljLUI ^^J-C. 1_Aj_ljLjj ^jL>JI [41J-UJJ J U-^. ^jJI j-aVI 

J a »*< miU ^_aVI Lai .^jlC jLu (j_a 4 -l>JI 

238-^j_tjlj^jilj 235 -^j_j_jIjj_JI (^_*-a_Lc, ^j_a ^jjSLu 4 jjj_JI CjI to ->J' 

4jUjjJ^jj ijj* oLul jj_5cjj j jUmi n ^ jJI jjk JjVI (j\ p-C-jJ 
;4» Mia 3jLa 4>jjJ lJ ^JJI ^1 Jjj^jj j La-AjLxl ^aLuallaLj ^j-3j 

4(^jj_JI Jc.LojJI 4j?c_uj I 4 t mi a jlj-a ^j_a (jj£h La 4 ^LudVL IjlA 
VI l^-la (^aJJteldl ^j-a tAaVj (^jj-JI Jc.L3jJI CjLLoj L^jf jljJI 4 >JlA 4 K 1^1 aj 
^j^Lal 1 ^ 1^3^. ^j^-t3aJI J-*^>J 3j-ajJ,l 4_jc.LtuliVI i^\\ 1^-%. 

(jVI 4 ^jL>JI ^Jl L^jLc. 1 » Mil 4~ J3" V 4_gjl_i 4 _j1^j C-ooj 4_^aL>- 

(2) Foley, G., The Energy Question, Penguin Books, London, England PP,163- 93 




6J.I vJ I 63lbJI L^^l^iVi 


t4_ul_A CjUjI^v. (jy ^ CjLjUJJI ■ k A^.t ^Jl^jlL-uJ,I Utl j!j£\ CajK 

CjLLa_pJU t U ♦ >>>jj 4 _aSL^_a Qj^llua \ £• <'^j K rt"(\ 1 ^j^>- 

(j! ^1 3 j-lK (3^ c ’ ^ ' 6 LK 4 3 ja111 

_j ^ tl j ^Vlj t g.L a-UJ' l_<jL>. 3j-iK 4_u3jLjla 

IjIjl-a J-^-Tlj 0-^ I Jljju g.1 <„o All 4 jjj_lJI CjtaUiJI <_3 Jl3j 

♦ ^j-u-4- o JI Jj->- 

jJLu 1976 ^Lc 4 jL^j ^ 4JLaL*JI 4jjj_<JI CjMcLUI _}JlC (jl^ 

(jL^ 4 ( mi 11 tdoijL Lu a eJiif 86 <_yJl L^ZLsLU J_ua3j }LcL1a 177 

llUTl4jj * JoljlJt-LQ lJl!I 128 L^aLLs jJLu j^».T }LcU-a 151 (J7 -^ ^ jj^j 
c a S ^U-Jl jl 4 _LaL*J 1 4_jjj_Lll o^LcLUl o- 4 jjl^. j_K1 cjL^jJI 

i 1976 j*Lc 4jL^j ^LcL3-o 120 <U_a!oe_a Lajjlc. ^Lj -*! 3W°^ 
^LcLLo 25 j t^LcLLa 39 jJLu Cj^LcLUI 0- 4 _}Jlju LuLUj^j ^Lj 4-uUIl <LujJ,1 
cus jJI ciJJj ^Li^j-<-a]l jUoVI LiAUa L<u_u ^LjLJI 2Ij Uuj^s 

^uL^ul ^jSLtiuj ^-tTa-t-LL^ 4 jjjJJ! t - < \1 r -1 A 11 ^_sLj La I /1 t^s a a \1 r-1A ^ |8 Qj) i n 
tjiKj 4-jj3j-tiu]|j 4 _ujjlI! Lijjjl Jjj (jr ^ 
^yTt-Laj-cuiI jUoVl ^jL>. o- 4 ^_yJL>JI ^ILjlII ll!^L^Iu_u1 j jJLj j 

^^_ulj^_jJl ^j_a ^JL*J1 ^KL ujv ' Ul lJi]I 21 4J 4_a_LL>Jl JjJ-Itj 

j_ajj! UK jj jjuu& 4J'j i a U 4j si aVI a AK11 JlaTuu ciJJIi j-jJl3j 

♦ ^IoLllvVI 4 _l K Cj^UjI j i3U ^ » i till 
4 _LjLs L^_jI 4_jjjJJIj 4-jjj) 3^>VI 4^LLaJI jjl 1^1 a (j-u ciJ^3 miU ^<u-uL3ilj 
‘ 1 Q~ “>"•“> 3j>jjL?e-4 CjLuK 4_JL_J_lUII ijr £ U_La ^jl cliJIi 

i ii I CjVjulaj jjUail &JJb n (»1 (j-*j 3 ‘>U.T 3 ' ^U*Lc 

^ J_l2_a ^JUJI of eri! J^3 ^1 oVjulII ULij 4 L^Ia ^UJ! 
4^K 0^ ^_aVI lJl9jIu tjj)hill J «33 miU ciJJ_A-3 U a 

j-lKJI Jl^eJJ 4_5t_uJ 5 j-lK 4^.jJlj ^ t ts*T»,.. j n! <^>t I ^JlA 0-° ^LuJ 

cd>4l^l ^yil 0^^ t,,, a i U>-LuV 4 _j jlUtl a ^ <>%H lUj 1 j LaTiTu-u V 

4^ 1^3Mill cjUKLII o^ jl>.L<J ^ylUJI i nil (jyic aJsLUIl 

(ciLljVl) .UA;n SjJu^X! jU^Vl 4*h\* 4LjlJI 4^11^1 jjL^j (3) 

. 102-101 1977 
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jjoJbaJI \xg*All l7 Lc oJlhJI £j2>9 


d^l U. tl fjo^e-a j t\ «11 <LajJL« I Jufc J£Ltfu_u_uj '* ' >,V1 

^yC. ^jL-ujVI jjylc c-UjUj 4_u_a^JI djUflJI ^jJlSj 

. Lfcj-jjlajj 4JbjuJI jjLuaJ,! 

: «UaU gJLb,4I§ ^JUI U^-ai 

4 j < (iL-oVl 4 j^L!l 1I jjLt-sai,! ^j-4 L^>.LbeJ 4^LLaJI ^JL*JI t *11< <n 
4^Lual jLc ttU <?) 4jjj-d_>-VI 4^LLaJI j^Lua-o LojLjj 1 g rf. I_uJl>*j 

4_jjj_^VI 42LLaJ| 4_4 -&L-u_4 jJLljj .4jjjJJ! 4^lIaJlj 4_ul_jj^JI ^LLaJI ^1 
UJJ 1 I 4-<^a1 i (i a jjLaelu V L^-Lu /92 ^1^>. ^_^JLLafcJ 1 tiJ^L^Iu-oVI J-a^e-a 
4_^LLaJI jj_Laj f^yC. oj^jus ^JlSj (l) ^9 j JjJl>JI i */8 ^jJjJs-VI 

(l)^9j <JjJl>JI 3jj_uaJI ^JuLij . j^JlII 4_aJL_u 4^LLaJ| jjLua-a c «< LlI,Ll 
.4j^jJlI t- << <i irtlj 4 rtlUU ^Ij9jVLj 

1 - & 

uip aiiyi jjk; 

CJlj.-—>U SSUaJl jJ^oa 

1975 - 1965 

(* Ljjj JaiJl L5i^“ l*) 


1975 

1965 

JitiaJi 

M 


<UJ^ll 


43.9 

54 

37.3 

30.6 

JslaxH 

18 

22.2 

15.8 

12.9 

jUJt 

30.7 

37.8 

41.3 

33.9 

r^ 1 

5.9 

7.2 

5.4 

4.5 


1.5 

1.8 

0.2 

0.13 

W 

100 

123 

100 

82.03 

tM' 


til ‘JJ-^ r B J^ * 


25 


.70 ,59 ,57 ^ya .tiLljVl .sUjjlJI 5^1LJI jjL^j JaAill (4) 













6J.I yjI 63lbJI 


aiLLJ! <jf <^1 (l)^j JjJ^I <> r i^jVi oi 

-1965 ov f' 0 ( _ T a diljjjji j J>U. ’/50 jl Jl2^j ^OjjI joJL*JI ( _ T a 
0 ^lL° 123 J-sLkj La (jrJJ LyyJ (J-lajJ ®2 f-^ 1 JL^Si 1975 

OJjJu^aJ.1 Ul£ jlillj (Unitl jjl (jr^i JU^MI JjJ-sJI cr^ j»f\) 21iJjUsj-i 
jjl-LisJL! g mi~i ^sJ 1 a mi i ilt~itl 3jLjJI 4 j j I" ( _ r 3 (^-U-uLt-u VI 
gi a! Utl 4-^Lui-a <ji L^l ( ^ys> ^u^>\ IjJIj /<d Aj At«> B^Ljj ^yuj 

CjULa £ 1_Lj t * < \ U~ j (j_uj_$JL« J< Mil 1 a &1 mi a Sjsijj £)lj I JlJ>» 4 JLI 3 CxJljLa 
.3 jjJl>JI 4jjj_LII cj^LeLm 

j s\ ,^s a JuJi^elLlljj-^LLaJI {jjz ^JLjlII ciJ^L^Iu-ul 3j_u5LJ! SjbjJI oJJb £)l 
L^-la u < 7 y 1,1 ^jIdLlcvVI J^'V! J*\ mij La <_^-4jjj-iL>*V| 4^LLaJI 

^LjlII gf^l Utl 2 >jj_l*d p ^1 A~Aa 4 4_>j_uaj <Lcj_<_uj JJl^j 4jV cillij 
*/90 ^j-o ( jr L2_Aj iJslj, n i mMI ^LUJI jjLuail &jjb jLii^. VI (j-laj jl>.G 
^L>oLj [£,I (jL^ tiJJj ^yl^j . a al Ull 4 _jJL>JI j. mijII cjL>.Lu^I ^j_a 
SLpJI JoLajI Jj< miA SjLcV Ll£j j_>-Lu_u 4_1jju jjLu^a ^ lr. ^LaTec. VI 
LaTlc.VI SjLjj 4 jjjA^V l jjLuaJLl -sLa T ce. VI oL>olj 4_JL>JI 

cite 

2 - Jj^ 

^K^i\ jfe>L* v-*^" 55VUI jjkj 

1975 - 1965 S^uii J 

(* ja l«jj oL^ji) 


1975 

1965 

aikdt 

ijjil 5_-Jl 

5-^3\ 

Sjj4i 5_~Jl 

S*^!l 





Jl 5*>)l JjJLJI 

56.4 

69.4 

60 

49.2 

OljLJl I4J u. 

29.5 

36.3 

28 

23 

»/! jZ*y 1 J j-ill 

14.1 

17.3 

12 

9.9 

jlUJI Jjj 3ji 

100 

123 

100 

82.1 

t-^ 1 


^ r li>* 


2fl 











jjoJbjJI \xg*All l7 Lc oJlhJI £j2>9 


asilftjl 2UU1 I ^jl 2 j (O^j JjjoJ! 6^ ly 

3 un t>t\i,„i ^jjiu < s tilljj g>jij<-^»3~ti 3jj_uaJi jjuj 

4_^LLaJI ciJ^ r »l cr^! J 1 ^ m lj 4_3jL_uJ! 3jH3j| CjI 3 JoLlI 5 ^JL*JI 

.^Uil 

4-j-C.l 't (<~I II JjjJI £)l £j\ I <1 II JjJloJI .3jjl^j! ^LSjV! £yz i/Vm 

1 m m Mil jJ (_^Ioj 4 ^JLaJ 1 4jsLLaJI i < * \\ < <n ^jLLJIj 4_u^JtJI 

i a I (jy-2 j a~ mi" 4_j_>j_iJI hjjjlj 4_jJL^_4oJI 1£Ljj-aI Jjj ^LLJI 
^yiljo <*llg~ mm L^jLs 4_x£Ij±_ 4±VI JjjJI La!. ^JLjlII <&LLaJI lJu^j ^1 jo 

.^JL*JI Jjj 4_l3j £-jj3jj ^JL*JI 3 a! U> 11 ^j_a /30 

cm < nj 4^LLaJI 3j_t_t£ CjLj- 4^ 4 in 4_i£.Lu-saJI JjjJt ^j! <*1 mi \ V 

Luca I jJ La! VI t L$_l3 £_3jjJJ 4 um»U ^jTf <.nl 4_?t_ujj ciJJ jJ 1 q~c -1 ', 4olo 
4 _j5uj_aVI 3jL5tlUI CjLjVjJ! ^Lca LjJojJ 3jj) <<ofl J-j-caLaj j h rtl 
38 (JjIju La Lj_ajj t 6 11 £• >"" o_il£" 4-A-<-aj (Jj-Aa 250 ^JlIjo L^j15L<-u j Jlc. ^Jlu 
±j-cJL!LuJI L^jLSLcaj ^jljLJI CxjI£" La-Lu 1975 ^ 3 Ml ( j_A Qj-iLa 

4-lLa-*uj 4 Llajj Ja-3-lJI ^j-A 7 ^Jljo t*l t >n ^j^jJLa I 10 jjv 

1 n , \A (y\5juC JjLJLU 1 S ^ Jj_A V ! I | Ju>0 4_La_U_4iJ 4_uL_oJV 

4_5tx^DIj lLILlA ^jLj J^JI LuSLaj .^LjLJI > »|J La-^ 

VI 4^_y_cLu-!aJl jjt^'tl < ,| A Vj (jOijjJl LlK 4 Mljfll ^J)" < <1 A 

4 4J3LL2JI 4Jl mi a 4 a^U <—<jIJl>»I (j H<»3 Bjj^Jiil ^l^jVI 

c rtmCij . L^M-^Tu-ul CjVLstAj L^-aI Jiitlujjl 3 aL 3£ ^-Lt-AJ L^jla J-aLlIII 
LjijjjI JjJj c_«jL>. (j-* 3 3jL3tltl CjLjVjJI 2QjL3i,lj Lla-^ jJ La^ 4JL4xlI,I 

ijr 5Lj^_AVl Jjjiil ciJ^I 4” I mI (JjJLA (j\ (JrCp^ <±4-0. ^oVl C-tjloJl (j-A 4_Uj_iJI 

. (jy-JJjjVl ClJjJaJ (j_A ^_u5!_J ^ylc. I 3 a! U> !i ^j-A 

4_aj! j^IjJI 3jj^L*I! 4J3LL2 JI 4_ajI jo Jo. I 4ciJLI3 cr^ 1 

^L^jVl £Jlj Vj 4 4_j jllaJ,I CjLoIoJI 4-llLlI L^^L^IL_uI 4_l3_<5j 1 a J^aLjuJI 
3 *\ mi i 4^l_kJI jjLl^-a j_a J_aLjO]| ^jISLaVIj ±)l <^1 Milt VL?c_a 4_3jL_JI 

<_-<_ i -11—4-uVI ^Lj_}!^ <L£>LkJI uLa 1 3->»JI CjI_4_uLu_o ^Lpl ^J^lo ^j_a 3r. 

3 a! U> tl jl t Mil l^b * L^_aIJ iitJL_u! 3 aL 3^ 4JL*_3JI 4j aUH 

j jLua_A ^j_A 3 j1 3" i mVI o^\J& SjLj ^yJ! j j-^ljoJI &jjb JIa 3 ^j 1 a 


as 




6J.i vJI 63lbJI L^^lg'iVi 


CjL oe-UI1 ^Lul ^_pe_uail ^L>oVl 3j_La_>- 0jJb 4_JL>JI 4:9 Hail 
- a^il U tl 4 J 1 , na <L>JIjla 4-l^Lc. 

^ jr IL>- ( jr -U_*JI Jluu-^JI 4^LLail c-ikil 3jj_ua JJl_u l_ 3_^ 4(jVI 
C-u-gji CjULi«eaj>.l 0-0 La ^il q-lJuj £jl 5 ^Jl^JI Q^-Sil 4 jL$j 

lHM 4) I ,»L 4 3U~tl Cj\ Ev^t l j r A JuJljlII (JT i^. 4-U-L4 1 ^ KI CjLjlBjj 
q 1< < till JJlC SjLjj ^ si .^«aVI j^_lII CjHlSjjj 4-u^Ul CjIIj x «<itl 4:9 Hail 

^ I c. Jal 3 ->JI ijr ^i 4 j a I c, CjL-uI j 1 n ^Lul iJ yIL>.j 4 -la^II J^jJI ^LsjjIj 

* 4^LLaJI 

4:9 Hail (^1 £. ^HHI c_ALail CjHl94^jLj 9 (3) ^9j JjJuaHI 
^L*_I 4 1 > m (Hj jj^jJLI JjJl>JI 3jjljil cjIj_jJlSH1Ij 42000 j 1985 ^ jy _cL*i 
JjjJI ^-uslI Jj1\ n! «>■»**«aVI tofij ^jjljuil 4 U> i a cjIj-jJlSj 1985 
4^j_tli 2000 ^L*J cjLjl^jJLII Lai i L^jUI^ o-^^J 4_Lcl_u-^il 4_uj_iil 

.Caltex 

3-^ij 

^Ul 43lIaJl ^Js- ^UJl cJlJaJl CrtjjJUjJ 

2000 - 1985 

( Jaiil jfi Lojj j£k* JiU. U OL^Il ) 


2000 

1985 

43\JsJ| j»Laa 

*u* w 

a^ji 

Sijil W 

I*£)l 

26.8 

81 

26.7 

51.4 


41.6 

125.7 

44.4 

85.3 

Jaij 

16.2 

49 

17.5 

33.6 

> 

9.7 

29.5 

6.5 

12.4 

W 

5.7 

17.3 

4.9 

9.4 

UjsPj VUjj^SCjl 

100 

302.5 

100 

192.1 



o_a 4 jI (3)^Sj JjJl^JI 3^jljjl diUL-sa^VI o_a ^-claljil ol 
o„ 3 m ^UJI oj^t ^Ui fJUJI <> 4^9 Hail cH>4l^l of 

^bjl Sjj^jJlI 3>LH1 ^ 4 1975-1965 31 Lgjji^i <^l2ui3 jX\ oVjudl 
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jjOJbjJI \xg*All yjic 6JUJI 


1985 ^Lc 4 jl3jIL1,I (f <. „VI 4_j_^ 4 jjL^4jj i*/50 jl juLaj ^LaLLaJI , ,,l 
di jL^L_uVI jlUl BjLjJJI (jl ~1975 ^Lc dJ jL^Iu_uVI <Lj_a£j 

4jl3jHU cili T u 2000 ^L*J 4 jl3jIJLI ciJ jl < mV! 4 _l a^ 4jj1 <? a^j i /56 ^I J-t-^3 
i"AA ,^,^.y\ ^j t/57 (^yJJ (J i '^"‘‘" SjLjJJI (jl Liiajl ^ 1985 ^L*J 

SjL>JI (j-oiilj j_aIL4_u_u_u 4jjj^ 3->»V' ^LsLLaJI j_}Lua_A _}LaHc VI (jl Sj^jJsl 

4_sl_la_II ^ ^1 iss a ^j3 ^LuiVI j-ii-JI (j 1^ LjJL>» ^JL*JI l_AjL^_tfuj ^ull 

4 1 mi \ (J <<o~ (jl jJSjJLU (j_a C-<- l> . 4jj)j_Lll A^LLaJI *La-A1 i h a 3jhj ^£1 (J_a5L 

(jj-SJI (^ 4^Hail ( j_c 4 jJlLjlII CjLwLju^VI 4-ljIj L^Ia-AL^la 

.^L*JI L-JIail J-aj?e_a (j-o X10 (^yil 

(jL^ (3) JjJlj>JI (_y^ dJjljJI CjLjlSjIlJI Ase-uz Cjull* Ijl 4il jJaljJI 
oJJb (jlj tcLsLLail 4 _ajI (j-uJU-i (j-® -iLaIu_ul Ju3 (jj£j ^ji ^JL*J1 (jl ^y_L»_u_u ciJJj 
(j_« j-jllSLII t_Jj) m<m JJl^J 4_».j.i (_^ij iijI Ju-p» cJbt-dlL-ul JuS (jj)^»~< < <» 4_ajVI 
' d a! U tl 3 j_l_l5UI CjI—l^5JI ^JlA (jl^_iiaJ CjLcl^-uaJlj CjLcljJJI 

2L^H^I SLu^iil JjjJI (j? (>1 ciULua^VI clLH] 2LLu^lll 3*1 Jjuj 

(JjjJI (jlj (^yiLuJI ciJ j l < » V1 (J-a-Sc-a C-J u*a j (j-A jl£l lij j l d " 1 « l (_^ j, a ~ < »n < « 

. Lu^j dJiil oJM^ul (> J^wiui 2 l£I^ liVI 
j^Lua-c (Jt^>~ (11 C^jJI (j-c ^ : jjk (j_A jJI jjLpJ (^jJI (JlJ^JI (jl (jylc. 
jLllC VI (j^AJ LjJl>.| I jl 4_tcaLifcjj 1 - (j| 4jjj^2JvVI 4^LLail 

4_iic 4 jUVI (JjUtl<^ L« I jla 5 jLjjVI ljr ^ dJjL^L_uVI cjVjula jIj-aIL^I 
. jlil CjUtiL-^aJI 

: (6)( 5)UUI 44>tt 

<—V lju>.| (jl *.(JjJLi (Jjl^Lt^j-La (^JlII (JtJ-<-uJ! (j^. 4jL>-^LI 
(jl ciJJj (_y_^ <- 1 ini llj a VI 4_!jLLaJI jjL-sa-c < < / A tl 1 n ( JT j_a <t*n t^lL 
j)_A (jjj^JLl 4 _j_a-^ (j-C. (j-u-ti (_y_jL^_J <_jlvLLa_c.I ^-jialL-uJ V 1 Jo*I 
a 4j. ♦ ^ 4.1 <>-. jl L^J_a-<L>. l^itTu-uI (j5Laa La jl Jla-a (j^. (Jj <^m< 1^4 j^Luai.1 

(5) Kenward,M.potential Energy, Cambridge University Press, London U.K., 1976, PP. 15-23. 

(6) Ion, D.C Availability of World Energy Resources, Graham& Tratman ltd, London, U.K., 1975,PP.29- 
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6JL» ^ JI 63lbJI L^^lg'iVi 


4_j_<^JI 4_3^_*_a ^yC. LaLa-» ‘ A yc 1 4_J_a^>-II 

J-aljJtJI yz 4_C yzsyz-z j_}Lu^J,l Js>*] £yz \yxlu-u ' ^jSLa-U 4_u^£LJI JJl stluj 

4Jl «<ia lLILlA «^jU 11 \a i JljL_uJI y>. jjjj£LJ 1 iSj)"' < <*j n! is^Tt*y 1 4 aKtl Lot 

j. 3~ II V 4_jl ^\_Lcl_*JI ^L£ (j -0 a! 

4_ui^ JlJjj 4J^ »*t i mV 4_jjHa_U 4i>LkJ! 4_j_a^ Cu_il£ LI j i^a J^LlL-uL 
tU<? rtl j^jjL Ljiaj jls t4-tlslj <j_a ^jSLaJil 4^LLaJl 



1 mL rtttl LtSLa-a ^LLa^ t3jjjL>. 3-LL_a (J^ »**mtl ^)-5eJ j-j-us 1 

<«itl (jl cilL ^UJI (jj-SJl 4 jI Jlj y& K i »V1 « la 2 \ jt JUAH yze-f *U> 3 » 
!j_al l£LL JL_a yz ( j^3 4_3l£j (JJIjljT jaLaJl 

. ^"^U/tl LTlI^ y& da^iill (J^LjlL_u1 t^£yzj 4jI^ j-iIsL>Jl cLSjJI y£ Lai t L&La-a 



ciJJj £)_a y>- jJj-t Sj JI jjiollll yy mi ^jJlSj 

l-AJjj) i? r o CjLI 1 lLUjJ 44Jj) 1 3 a 4j_}L-saIL3l 4 3K ) oy^X\ 



3ji y>. jJ.1 4_LaSJl J-a^e_a jJb ^^LlII J)j) <^3tlj ^-ILlII ^JLL*J I 

t L^]>Ul^l 4_ulSLaJ £>c.^_La_Lll 4^llaJl jjl <<o a Jl».I yz ysj^\ ^j-LL Lr^ 

LLaTt£.l jjLuaJLl Jl>.| yz L^vljLtIu_ul ^jSLa-U 4_u^£LII J^JJ.1 ^LLlo^VI Lai 

lilj tLJL>. 4 Jj_l3I1 4jj 1 43KtL j juL^JI y». jJj-iSLJl Mill ^jyic 


jl IJjju-so j_jiuj J^ji.1 ^yjal-LLvVl 4_i_a^ (jLLaL*Jl Jl>» 1 j_uu La 


2 al L> tl jjLt^_a (jjys^jZ (Jy>~ Cj1j-jJl^_j _II ^j_a Jl_jJl_*_II lLIL-LAj 

yC. ji i4_*_a^£Lv CjL_u_<_uJ- aj CjLLlA ^j-C. jjLicaJ La 1 ^ > *><* 4 Llo. V1 j 



dJuselLiJ ^aVl 4Hai^j ^JlI! ^JjjJI 4 al L tl J_a i yc. 3jjLuaJl CjLL^^VI 


.1974 ^Ll 





lyoJIaJI XiaioJI ijJLc &slkll ^jig 


4 - & 6j^r 
SSlUi ja oTjli 
La j&j L$*-Lul 

J«U*J f'ijt) 

(JaaJl ja OLJsSlI CS^° jKT JjUj If 


j^ilt 

(0\y^) 

JOjw 

401' 

ailisil jj_aa 

37 

2.5 

91.5 

JaiJl 

38 

1.36 

51.5 

jliil 

192 

2.08 

400 

r^ 1 

267 

5.94 

543 



JT df (j-L-t Je .kill DIAL JjU! J! okU»-V1 J ij£ f :&^ 
jLidl Ljt^# I jA 1020 JjLsuj ^jA 1.48 JaUj -kadi ^jA 


L^_il j-pJLi y <~i i~ V (4)^aj9j ( _ T a SjjljJI <~<01 ^jl 

y a c Laic. (j\juyh2\ jjlaskb ^ jLiJIj lUn/lt j-a£. CjJ jejj 

Jjjiaj J^jl! ( _ J laLiIL>.VI £_gaj*js IjjLs.? ijjUjJill jjLskb V jaae-all 

V 4^j^.Vl 4lUaJ! jjL^l ^ ^ ciULurxVI oL4 j»LJ! ^tCVI 
j_a_»JLj 3_^sL>J! diUI i^i-»>VI jjl i_3jJi»jj njLojJI jjjs !jl>.!j LjjJa jjLsdb 
cdJj ^jjL>ij ^IkjJ (Jj-iLa jj-oLt-u? La^ «LkLaa 

djl—LuLail! (_y3 I I a m 1974 ^l_d CjVjLkjs (^>c. lijjlaejj dj|»l (jl 
t-4aJ )"|J t , 1 kjaLLall (jjj jaJUJI lil^t i nl I (JSVjJI jjjs u La jjjj 

oLu)VI^ 

li-QA I nVl (Jga. (3)jaJ3j JjJ-sJI ^ Sjjl^JI dilaLuaa-VI Jjgaejj LiaS^lj 
12,7 JjUj [&] Lija^gJ 2000 j»Lc. ^ 4jjj^Lv. VI 4^LLaJ| j \\ >^ a ( j_a 
jlomjJl (JjulU J< mij IjlA (jl Lulpjja jJj tJsa-illl tjjQ (jla q^Aa «Jl]| 

ciJJj tjl-2 Jl£jII ^IoLll>.VI t_J J cJsj (jr^ ^Lla-II <■*(f‘ 1 

L^jJ Li>- 4 LaLc 43 ( j-c 1 m-*- i^i" ^jj 4^LLaJI j_}Lu£2_c 
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6J.i vJI 63lbJI L^^lg'iVi 


.S ^JLlJL 4_3_l>J,I 4j 3LLJ! 4_cjI ^yz ^_>Jtl La £pl 
V 4_j| tiJJj t4 _LjJl_j jjl <<o a £j_c. Coe-lII Jl>.Ij £jat_a CJLlA 
i ji / .."\j o Ua-L 4jaLL j si a^ <*y< LllLc ^JiLa ^JLu j ^ •->" 11 

$4j>*LJ,I JjIjlJI La ( j£J iAjljowj 

UUbb4f j*LaU 

^j-o (j-A-C .jj (jr\j j- t - u a T J I La j JafcJ <LL JuJI 4^LLJI jjLaa_a yC. CLa J_>JI ^ jr 3 
gl . < „ / tl « a / ,,, a Sal Lit a (j-Cuae-a1 £j\j j j a 1 <-^ 11 £ju& 

^j-o j-3jCa La (j! ^j u l j ^j 0_sJ_U £_jLLJI CjI j jjL-aAl <jrta ^-j_a_s jjLaa-all 
cU^ILaJLlj i—3j dU £>£. (jiaJjJtUI ^jSLaJ Vj Jj Jae_a jjL^ll 0 jjfc ^jjjat^a 
CjL>.L i_avVI 4 -l.lIj 4JLlJ! 1 g~a &1 < «aj jjLaail aJJb 4_oa_Al ^Cjj. 4_La 

^j_c c< > i 11 jjK 3~ II <>»", 1 a j 1 VI SJsLLJI ( y J c 4jj mi >11 

. 4_aj_«a_j jJ I j JJuaeUI £_jLL_i *^< a~~ j a! ^ 
(jri_j La jJasta^ dJJgseULlj 4_aU jJI jjLoaJ.1 ^yC. CjJotla 

LG_3j ^yTa>. ^JLJI 4 £Jl<u V Ll_J3j Law jJ j-tSa ^j~ < <i a ^ > I Um ^UJI jjLaaJJ 

(j-* fiLaJLiJI (JjLlIc (jr ^ y>. jJj-tSL ^jILi-u-a ^Jl ^LL>«j I jjLaUI j^JJ I JlA 
jLlLLI jJsIjJ! jjfc (jJj-iiw V! (jjj JuaUJ (jJJ-A £fU <j^j-SUIj i^JL*JI <JjJ 

£_aaj ^ j f. Jlj 4-jjI j-^l^uI ^yJL. Uj^I Ja^l ^j_oj (^• G - g aa- a IjJL-uI (jr\j 

4J9LLJ! Jaj^j jjl 1^1 a jjuzu2 j Oagta 4^LLJI ^j-a^3jllL>JU 

, »j Vj 4^j Ja V I Jaw ^_l^j ,jJijjSa ^£llu.c Cj I j 4 -LlL Cj LtTu-L<a ^^Jlc. 

4_o?c-lj'j, ~i mi! (j^-JJ »La- l« JI 4iLl^ 4 _jla J^-Lalll 

j_I j_L^Lj ^£u-lla 4^LLJI Jojjja jjL^al 4 j^^-«VLII ^j-3j 

.4_uJLiJI JjLlLo 

j Lor, VI (j^JU JuLL LaL 4JLjuJlj A A tX). ,,1,1 J sL-^t I CjJotla 

Ci Ml j I 1 ^ KI 4 - lLl 3 T l<.u.^ Jjl <^>d O I L)^-^ (J^*VI 3jjJl>JLI jjLaaJ,! ^j| 

>L*_^ 4_Lja (jj^a (j^-^J ^^3-11 jjLaai,l La? iJjji Sjlua] VI 4JjJa 
.dJJgaelllj 4^aljJI jjLaaJJ 

: 4-JLJI 4jl j 3“i Mill jjLoall ^1 BjLil/Vl LoSL^j i k3" II IjlA (j 


SO 






jjoJbjJI ^uunJI l7 Lc oJlhJI ^u2>g 


J-4-A-3 2Ljgg.il I CiM^LaXI ^j-uLuj! 4-^jLUI diaLlaJI -I 

L^luJ\ j£^ * 11 j 11-% ,7, \ V1 4JL}j«Laj 

4 t jj t«> tl ^j_ulj^_jj| j, ts> 'tc. 1*-^ j J i^i a Jl^jliuj 

LgJ» t ~ i til ^SLai,! ^j_ulj^_jJI 4_j_a^ JjLseTuj 4dJijjL5e_4 CjL_^£Lj J->.jj ^jJlj 

4.AKJI • < •< j y f' 1 Ju9j , ^ . ,, \ J< >7, < d < n ! <-L7a Vl d AlCt l ^J_dLju d ♦ >, t«s 1 1 

^laLu^l ^_i_mIlJ ^j_oL_uL^ 1974 ^Lc jcvl^j| a|j^. jlj^U IjVjj 26 (^jLtuil 

^Lc ^jjlI! dJsLLaJI cjUL-sx>.I tj-p-lj t^JL*JI ^^_u!jj_jJ! 

(jl Jl^JJ,! 4 (j-^ ^jj ^ 2 L LL>-' jjLdJ 1974 

(jl Clt-LV J^jll ^yjal-LL^Vl 4_J_4^ jj_4 JlJj_U_u J^lHI d A!<-,!! JJU-U 4-4^ £_3j 

4 AK 11 ji» mi £-AjjI jJ U- i 3 CjI^_c £_jj 1 j|jJL4J L-d.cl <AVm i ii 4 -L 4^Jl dJufc 
. (7 ) jo.I^I p\j± 39 

4_^I JjjJI 4_Cj_4-?e_4 £jL>. ^(j-« fJUi! liJ^l Mil jJLj J 
26 ^j_oL<_ol ^ 1 ^ AdLSJ! ^Jal—LTcvVl ( jr l*j Lc- 4 <—dil <_yilj->- 

Ajd <3 Jl5LuJI ciiM^uV! oVjjt* c_^ <( JLJ| f Iji: j> 1_£1J IjVjJ 

^j^jL-u! 4 AKU ciii «*w Ii! ^Lc i _ 7 luL« ^Jl LaLc ^ <na^» 

(3)j (l)crdjJL^J! <> cjULu^xVI <>o ^ ^1Ijx. ^LSU IjVjj 39 

4djLdi,lj I Jl>. 4JL13 ^Uil ciJ^I ^11 mV! J^jsc-o 4jj)j_lII 4^LLaJI 4-4-Al t m 4 (jI 
2 jjl U >,".. <V 1 4jj)j-l 1I 4^LLaJ| fjli ^ jr l*j ^jJI j-«VI 4 jjj_AjvV! d^l Utl j n! ^ ^3 
. d^LLaJI 4_4jV JuoVl Jjjls jJI C>-t.u-J 

:^tJj>Mntt jLdJI Jl^4) Lh 4 >»*« mil 1 A* 1 11 —2 

^lTu>o I ^ ^ t ■ U A /11 ( j_a CjLl 4^ < nil jLat>* Ij jLdJ! (JLaj ^^Too 

jjLuail dJufc Jl>-V <U A it I (j! ( jr l*_4J L^>-IjJtlujj V 4_tcl_u-£3 CjLjJ_ 4 -C 
^ 1 t*>^ 1 ^jSL 4_1 ^J^cldo ^_4 jl 4J ^Ltii! * 3 ^^* CAl 3 ^ e-C i(jSLcuJ 

»~l ( III Ll>.jJj-(5o (jl l_4^ l J^j-U (^JoLtO»Vl jl ^^yildtJ! £)£. OJJjUS 

^jLl-a_4 ^j_4 jJ-jldJ! V] Jl>-JJ V Clt-L>. 4_UJj^>0 4 JL>.^j4 CjJIjLo J n! «^t, I 0 JlA 

(7) Foley, G., Op, Cit. P, 189 

44»lIjVl) .UAilt 4^1iA! jU^Vl a«Ew« »UA;t l J5IjLi^Iajj ^Uii! 2uj? ^^23 (8) 

.28-21 ^ *1974 jjLc 
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6JL» ^ JI 63lbJI 


a \1 • tl C j \1 11 ^yJal—LCvl <Jjjs. 4_JlL*J! CjI^jJlaIlJ! dijLflluj 

- » 'J 1 U H (^J)~ < mUj 4j n! .WiaVI 4 rtKII J-aIj^. ^lc. Jl^Tuu lilL 

600-26 La jLJI JLaj da-A-LlI (^-LL l l v I 1974 ^Lc 

IjILlS (J.cse-coJI ^^2 ■ L A / tl ^Lo^l La I (q^-lLa l_aJ l) jLiLa 

(^L lLO M a^1 cjL_uIjjJI j-uHljj t Jj-cjj jLL 600-50<jr\j La 

. (jjA Jijj>.j_a jjL^iJ.1 ^JlA £)-« 

JL«j (jr 2 uU-A-LJI ^yLl- L L v VI Ljj_Li£.!j 1 jU<»j La2j Ljl>*i Llj 
J_>. ^-LtJ H_L £)L2 (J-oaj-5 jLLa 700 J_>. j_Lu Jj^r mil J-3 jLJI 

^j-A ^JL*JI iiH Mil ^jl (4) ^_2j Jjju>JI L-blj «(j-L jLLa 100 
jLLa 12,7 ^1 J ( m 2000 ^Lc. 4 jjj A-vVl 42LLJI jjl a 

. dilj-ujj (j_a aJLjlI! ^ aCj ^ ^LLu^Vl I jla <jL2 ciUjuj 

4_jjjJJI 4.2LLJIJ 4-jjj A -%-Vl 4-2LLJI Jjl <^>a t3±A* 3 I JlA ^yic 

1 ^ 1 j Ju9j ^Lj-jlII 4_5c_udIj j Jl_u JJj^laJI 4 jL^j Ij JjJ i nd 4jjLL_tIijVI 
jjLuaJLl ^ jj L*11 4_5t_Lllj 4 jL Atl 4 jwL>JI jjwU Loi> i4 jLjjv ^2 1 '1 \ 

. 4_^jI jJI 4JjJujl 

93 Juu cilL Cdl^ ^1j_<_u n<a Mill j-& JjJuJI (jl 

^ I r. 111 iV I 1 g t r 111 3^_jJL-saJI 114 mi 11 jl Lu^ 5^ (j-C- Jri -0 
«^-L-<jJI)) jl^ <a **l 1 mV 4_>jJLLJJ «^J^>J1» L^L LfcLuLt-OJ ^ILlI HJl3 i L y2>j % $\ 
LaJ j_A j, mi \ II ^aLol V\ tl (jl :Jj_S_j 4-JLi.JlI 

• ^pDjV! ^Lt-tTuVlj J_<_a5eI(J L^ L y±^J\ 4^LL ^J^LftTn-ul 

^J-lloTJIj cjLLj^JLIj jLtjJI ^1 j-«l ^LjJl 

L J-JJU ^LaJu^l 4^LL j-jj-Lj ^Jj ^Laj^/I LtL (j? j? 

La Llj Cr^ (J 11 4 J ^It]| Cj^Lc.LoIlII 

. 41LLJ! i j r A LJljI IjJu-a-a (j <; i>>j 111 4_jL (j-4 ^1 ^jLojVI ^>o 

BLpJI 4 jjI^ <a"i i id (JjLuJI ^ 3 -^ ciuJ j>JI ^jlSLc^/L LJ 

HJj (Jila (jL 4 i♦ i (Ltl j (jL-ujVI (J-iLLt-ul La LI ^L.,„ 

4^LLd ^-il) La .. 4 -u JajV' ((^j ii 4 Mill)) £- jlu 3 CjJl5cHj JJLaIlII 

5 ^jjJil ^LaJljVI 

j! J-Uilc. ^LaJljI (J-C- 4^>oLlII 4^LLJI ^LaJuVI 42ll 
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jjoJbjJI Jl l7 Lc 6JUJI £jj>$ 


g.L a-L*- 11 Vj 4 j_l^V! j < / <■ A" 11 j 4 Ju Jo- j-uzilc. ^jjjSiLl 

^j_j_L^J! ^_a J_lj <_jao- j j J^l^J ! 4jjjI £) I j_4> 4 -u,u-a-*U 1 4^LLJ! j 

La j_s!jJI j^^-S j_& ^LaJu^Ij t4Jjl_A 4:9 LL 4 o£_uj jiiijj 

jjfc 4_o-L a jj VI 4 jj)j_L1! CjMcUII aL<j jLs tilljJ 14_4_Lo-j)jJia^JI 4 JL_La_!! ^yJ3 
jj_aVI ^Laj Ct I 3~ V \ $ If.Laj ^SLstHJI ^uj 4_j_Ljojj J_ul> JjLl9 aLu 

J-cooo j_yO-Lo jLiVI (J^LallJI ^ylc. t-jjioelLl! C-JIjLa £)V! <_yIo.j *4 jjI^ J_(-oooj 

4_o-L a JuV! 4 jjj_L 11 CjMclill ^J-uoLallJ ^jL^j jj is*T) j-S j3j Vj CjIj-loJJ j JT S 
> nj M^ tills ^1 4^LtoVLij t4 jj- uo < 1 1 t_JjLselJl Ct^-XJ Is! j_y_LtJ JlS ^yllll 
S<L_LO-La JoVl CjM-C.L 11! £ L-U (^JJELLLU tjy I(_A : t^yC. 4_lsL 1 4_llo-l g.lUf I Jo-1 
.^yJLoJI jj-3J! 4jL$j j_a J a > n~ JlS L^j! Jj_3]Lj ^ <nK) LLJj 
£)Ls 4_o-La jbV! CjM^-LH! a Lb ^UJ ^jj_l1! j-LaJuV! t_jjloo Cl^>j IsL^ 
tills (Jrl ( < till (Jr\jM« CjLIa-LjJ^J-^J J_U_aj 4sLLHJ jjLtO_4J ^ < n jL_ujV! 

d ♦ j j U 11 3sjo-j_a L<p! La! ^o-LaJljV! jJx.L ull 4 _jj1L1! j_ioLl*J! (jl 

t_Jjl_5eoJ! ^laJLA (jVI ^ylo- Cxjl^ JlSJ 4jAJ_UJj^Jl£ L^jjJ^J ^SLa- 3 J I ^J-Uj^UjjJlS' 

SjLjtHl! cjLVjJIj (jy lo^j_taJ! slooV! ^ jjjo] ^jjJJ! ^LajuV! 4jaLL ^1^- 
(Jj~ "* 1 lj j JJ L ~ t lj Cu_ 5 c_jJ! 4 _jj-LL_ 1 ! CjULLLI! jI tilis 4 _j£jj_aV! 

. 4_tc.l_uoJ! JjjJI £)_a j_u 5L1! 3j jJs ^jjbj til!jJ t_jjlLall ^>.jJjJ5>jJ! 
^J^la JjLIa ^ ClulJ ^£jj_t]! J-LaJ^V! SlsLI^] 4jyia! L^>&ij! o! 
!juk J t jj hill Jj^iLtJil! (jj£j o-^ Jj-i 

j_A jujulU JloJL! t-djib ^ylLc. ^ jlcu-A ( _ ;r L- 4^LkJ! cjjJoJ! jlj Jj-U! 
jJL-aJL! jm 4 -a-SLoo Vj L^u_jLoLLa (i j ! LULc. tills 4-c^l! 4< »Vl 

^ (Jj-sr > m 1! J^>d! ^ajJlaIL! ( j-Jjo-' 1 ^! sLa3£.^! 4-lIcj 4Q|jL^Ij 

1 Aj si «^s a dtSfcjJ! ^yi! 4_A I ^yJU-uJ ^j| ^y-toUflJ LO!ji! ^j! ^ LlAJ Joej 
j-A-<oj 41 «mi 11j 4 o-L11 4_o- jJ jJSJJ! L^jLISLa! j-A-to 4^LLaJ! j_A 4_toloJ! 
a j♦ jjL.11 jsL-al! jj-u JloJ.! ! j_a *4_aj!s jsLo_a ^j_a L^jjJ j-s jib La 
j^jllllj Lo-j]jJS[j VLaTo -1 ji^V! (JoJ! LajL iteL ^j^la-^^IL 4_Lajjjl! 

CjJ ot_ILj 4 _aj! Jl!! 4j»j «Ul! jsLol! &JJb O^-J tjo-L j JI ^jSLiaJ ^laoJ! ^Jl! 

.t_jLSL!! ! jj£> L;r s 4_3o.Mll Jjj-oid! ^a-Lula 
4_sLLJ! jsl a j_c. cioJloJ! j^yl! 4 ^LoVL 4jI ^yJ! 1 _La 3jLi/^J! sjjj 


•• 


6J.I yjI 63lbJI L^^lg'iVi 


3jlj^>JI ^JsLLa f^\ t^>" /,,, LuL^ q 114 miU-J d yj 11 j 3jjL5elU,l 

^Jl i£j >' '• lLU i ^.u-o-iuJ Lj L 4 J 3j_iHjLt_o 4 j9^Lc. 3 J JlZXljla V 

CxjL^ .1 4 Miti I_4J L 4 ] ^ ^ylll jj^>Jtj jJLl 42LU 

^^Jdl 4 ^L^Jj . L^Jj^j tjjJ <_<_*.JG ( J .10 Mil l 4_ulil>- 

^yJJ jJI ^ Ml Q Mill ^1 » M.lVl 4^LLs L$j V £*tj 4j MlQ Mill 3^1 Utl - I 

.(j^jVl 

. 4_u!^ 4 ] I 42LLJI -2 
♦CjLla_pJtlj jLstjJI tjj£ 4jjI^j>JI cLsLLaJI -3 
. J- l lq T J' «L>oI_lII 4 J 3 LL 2 JI -4 


M 




L» 4_ut^1! 4^LLaiI JU«~ < <>' £)| 

(jlilc 4 _ludUI e_3j^iaJt C-J-U^j^ J^l£> i JuJl>J! 

J-ir ~ i ol 1 ij Sjjj-ua ^jLgujVl 

1 ^ r.l 4 ♦ j jUfl 4^LLaJI j_}Lua_a 



J_3ij tjjj-sajtJI t 3 h V a 3 JljL_oJI Lc*.jJjJS J lII 

L^J-<jt-u_u Lgj ^LojVI 4 ^ull jl>.I aI^^Jl 

. ^JsLLaJI j.iLc*a_a £)_a jJlloj^ 4jLj_>. 

£)l UjuwjJ L_3JL>JI (jrU_<_a]l <_3^Tf LjjlC jJ 

alj_^JI 4£> js >* 3j^jlU 4^UaJl j a Mil ^jL-u-iVI 

JjI jLst-JI 4 ?3 >ii 

IJufc aLajJill (J^UjjUzW £)l {j-A ciJjj 

c_Jjj>fcJ Cxjl£ (J^>* (Jrt (< till e^VT J_La JUJU 

C^aLa ^1 I cdJUil J>lala! JU J-JJ! 

^\ u alt tl CjI jlil I JlA JljLaj 1 4_u_3_ua 

Jl_j_3 4_U1 Ij, mi 11 {j-O-l .uJI dJljLa Q-O- Ijufc l_La 
/ .i t jJL ^)_a JU-t-LguVI 

4_ul4^LLaJI JiitlLgolj 4_tCIj-JuJI ^j-^-<.aJI 
^o«. LiU-C £>a 4 ju_uIj C_>L>.L<_u_a JLjjjIi-a JSLtluj 
4^V! J ^j-oLlil Q^-3JI < 3 ts>~i i a 

ic-j-iiVl (Jit-o ^jjJilILi Jj»o d JL>.| ( _ ;7 lll <L_)LiejJI 



6J.i vJI 63lhJI L^^lg'iVi 


Sj-liJI ^L-uiVI £j] JjJLII ijL&J-II cjJLc-t Ur* 

l ^ ,~,~<U ^JL*J! (_^l^_laI l_jL>. j '"•< r ^-<-uLljl {jj 2}\ i ^ ^ * a (t j^ L> - BjlLqJLI 

^j-jLujJI (jjJLc. Jl_^_J_*_J tiJLIj (jr -^ (jL£j 4_JjL>iJ !jj4 _}|jj L^irt 

. 3 j-±£ <L>»jJlj 4_j^. 1^-tTuJ ' 

4_ul^Jl 4^LLaiI ^jL-ojVl J1 «»*m»l ^jl-3 tilli ^1 4 ^Lx3VLjj 

Jj tjLstjJlj jl^V! 4_j^. 1^-tTuiI jj * > »tl j, jj , ,n l^Jl $*"( ( i.l JjJu». JulC. 

4_aJiiteJ £)l 1 ^ K <n ' ol j-ilj diVT £lj!o*l L3 j ^jL-ujV' Jl>*! 

(jL_ujVl (J1 g»**n mI 4Jilc! J i>)4l L^JjJ 4 U Miljj J-4JUJ 4jLp* 

ij\ t 4_ulj^JI ^j».lj_La_ll £j^IL».| j_& 4_ul2^1 Uit 

tjl g ♦ ~ 1 <iV 4 m n rtlj 4_uLaj j-I^j 4^>.j Ij»>.G-o ^L>- 4_ul j^JI ££d*lj-LaJl 
L^JL^jt-u-ul J^olj Ljk j ^-t-u IjjLu t**<<■■ ^j-a_>»!^-L aJI QkXJt£j I V!4_uilj_tiiJI ^^I 
. ^JUJI ^j-a 6jj u & 00—**1 ^J-4-tiiui cjL^pJ.1 j cjl^LSil j < 

J>Lj Lsr ^ CjL a JjI Cj j-g-to jJ> O' O^J 

j ^Lai jLVI g.Lai-C. Jlo3 . °w> 

(jlaJj-cV tiJLIij 4_ulj^Jl ^UaJL ciu[£ ^Lj-a Cjlir 1^1 a ^ Lr^ 

i(^J^Lj_ll (jyJ 1 4_u!^J1 J-Laj' oJJb Jjju j 

CjIj (j-^3 4 _CJJl^II J 4» H |l mI 

jJl U^ (J-caTu aij CxjI^ I 4_uljlaJl Lol *4 jJij_^c 

4jI Jl_j j_c Lfc^j^laj ^ 4 j^I jjLst^a L^lcj_tiuV L-Jjjjl 

4_ul4j^>.LLaJI 3 jj_uo t-^ U nj' 1 L>j)jjl tj^ ^Ij^l 3jic t^2> j Mtf. jjIjJI 

ClJl^-aJL^Ij jisail ^>JlA 4_0 Cjji mm il ^ jJI jJ-Jl t3jJJ 

4_uj-3JI 4 ^l1dIjJI ^^LcVI ^LII q _« 3j_t^ CjL l ^ 1 L 4 J 3JljJlc 
C jj-tHujlj i4£,!jO-J! »*< > »lj ^-usljVI ^^Lualu-ul V tiJJjij jLstjJl 

(jy^ 4_usLitJj 4_x^jj_cVl 3jLgfcTJLl CjLjVjJ' tillji^ 4_ul^j| (jy >.IjlaJl 

jJLLa-c £-AJ 4_uLj^^J' CjLcJl>JI JL-^sjI ‘ >• <>^tl 4 _u2J^JI 

4JL^Ju-ttJ,I 4_ul^Jl (^ru>.ljlaJI lJijjJI mi»! 1 (jj-3ll 

jj_La_j q[£ t4-J-C.lj, Ml H ^-o J 1_4^ 4 jI VI t(jricjljj,l 4-cJ l>. 

(1) Carr, D. E. Energy and the Earth Machine. 

W.W. Norton and company,N.Y,USA,1976 P.l 16 
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6^l9ftJI 63lkJI 

(JjjJLjj jLcj 4 J 3 LL 2 JI jjLt-sa_A ^ylc. J_aju 4-i£LalSLJ,l Cj W! 

4_ulj^Jl £j^>- 1j-Lail JUju^uI jI j-aTu-u V1 £j-q (Jajw lj_u^ L jLu^Hsl L^Lla 

LuL>. ^jjJ3 4_^lj«JI 4^LkU ju^ tilljuj ^jLuaj-al j_lc Ij^al 

jl U>-^V ^jLtujVl jLjjI £)! j-*£. iJj^j^Lil 3 jLiilj pstiU JLaJtl ^ 

t—jj-tia.<JL 3 Jl»-T 4_jJL>J 1 4^LLaJI jjl tsi a ^jLj 4Z&jjlaj 4Hc.Ll 2 jLjjlj Cj jJtaJl 
lIU j i4_j_jlj_$JI 4^1_kJI JUjLL^I 3jLc.L j 3", \ 1 ^JJ ^jjv I 3 j-a 4j J Jl£ 

.pjljJlj JJi^lJtl jJu^aJll 

^1 jjLc*ai»l {j-A U^-a ljJu*a_A <Lul^]l 4j9LLail C <K ui £)jl 
j-±£- . <J-3JJI^ ^ I * tss tlj 4 ^IjjJH 4^iLi3e_A ^jlalj^. I 4^tJjlj j^C (jLiujVl 
pi Jiir 1 1 «1 j j*v 3~ll JuL! j mi C. jp-uLJI (jj-SJl 4 jL^J j_a 4jI 

^C. I JJt 1_Lajj iJ y^ jj Jlj c1<jJl>JI 1 jlj JlJj 3J 4_ulj^Jl <LaLlaJI 

Joijj ^ <LaLLaJI <?jufc JLa«~ 1 <>' ^lx j La LJLc BjLiu^/l ^jLs 4_ulj^Jl 42LLaJI 

jjfijlllj . L yZ 1 J-C. VI ^j-A JljJulII ^ tillj JlJU L$_aI jitU-ul J ^ylll ^Lj^Jt 
1 jUL lIcI 1j_a| (j-u-ti 4_ulj^Jl Ijlail ^ L, ,,1 jj 4^L*£1I S a! U11 JlJjj ^ ic. 

J^La* pJL*JI jJjJiLJl jjjaTJl 1 g3la» (jPJl 4-tIaj-AJ LajJj 

j-t^rJl JliU ^J-u-t-o ^JLjls i ^jjj-lxl.x} \^ j ’"•<{' ^_<_uLi] I 

4^LLaJI jjl is\ a ojjijuua ^1 4£,ljjJI 4 -oSLaj 4£.l_LuaJI ^JLjlII 

l^yC. J-SLj La JULj! 4_J_jIJ_^JI d a! L ti I J_LC . 5 j_L^J CjLla^JJ ajL J< Mi l 
(j-a 1 ^ t^^Lifclu-ul ^jSLa- U 4 J 3 LL 2 JI 4j_a£^ J_aI1aj !il Lkj^jj ^LLaljVI 

j-jl»_lj (J-J 4_j_jLj C> < m jt g.\ J-^il \^.j_t_u 1 ^jUUj t4_ctuij g.\4 ^.julu (_yic 
^_JLu^_U L-iLt-L31 4 _j_Lcj 11 j /-^s a cjljJLb J^L^j J< Mi i 

t4 _ljvLlj^I ^jIjula J,» Mil LfcJuu IjaJluJ 4^LLaJI JlJjjj ^ | j-^JI 

fjfjQ 4_JLc i^l iS^3 ^ ^ Cp-^3 U' La I 

^JlJ L a a! L> tl j \1 ^ j aj " t 4 jj_o» tiJLufc £>^3 ^aJ p jL. r.11 

3jl jV 4 _u!^J l pi Jiir" t til ^jISLaVIj Jl a£ CjLj^SLj CU£ jJI 

^^LaJI ^jL^-aL ^jISj t4_ulj^Jl 4^Hail j^jj aLuI l^jlr, J-ajlIIj CjV^I 
ol^ 1 \j •'^ r ' La I 4(J^_ajj j| pjj 3 JlI, 4jj.il>. ^Jji-jj ^jl jjjL-uil 

«Cj jL_u ^1 4Jja Mill LiLLa (J-ajJ j-aVI IjlA 


- 


6J.I yjI 63lhJI L^^l^iVi 


Itbjtill mLUY 

4_j_jI_jj_^£LJI CjI JlJj g i I 4_c.ljJL».lj *- 1 tl j i^sr- ^jL-uaVl 

^LsLLJI 3 jj_ud Cjj-uu 4-oLj. !l 4^LLaJI J_aau CjI£jl>J,Ij 

La (jL^_a ^.2 ^1 sj JljJjj a L ^ *Liujl ^jlSLaVL Jl Zl£ i^JL*Jl 

4-L>Ljj g*\ II dJ^L_uVl j-lC 4^LLaJ| I^L>-LjIL>*L L^JU^L 4 5U ?a 4 jJuuj 
4j>.L>JI 4_j£^3jI(J ^jlSLaj 4 jl3j CjI JlIjJ.1 0Jl tt l-aJ&j .j ^1 4jvL>J 1 £)jJj 

4 mh»~ ClLL£ ^ jJI jJI 3 jj /.-oil oJlA t rth^ejj t4-uLj^JI 4^LLail ^1 

L^al Jiitlujjl jljJll 4_JVL> 1 £Utj {jjz 4_ulj^JI (j\^>-\ jia-JI 

(jl (jr j-x3 4_j_jLjj_^J 1 a al Ltl CajI^ cJUj^ /S 1HI a al Ltl ^ajujj Jj>.| (j-a 
4^LLaJI (j_a 4 HjL CjL^£ u 3l~n 4 _uLj^JI 42LLJI ^£l 4JLaL*J! 3 jljJl>JI CjV^I 
IjjLs '^z-Luz i (jL-ujV! (jl ^Jju La_a 4 HjIj C_jLc.j_<_u ^J-ojuj 1_^H>.L>- i_/.<.ujv 
wLoIaj Jlju ^aJ j-aVl (j! (^? t43lj^fj 4 j^I ( j_a 4_jic J i^i^j <« Loj j-i-uJl 

jSbj U_>L. Ufi US ^tj *lj«JI UjJjj ^1 4isLkJI 2 Ll^ ^ 

. 4^J_^ <^3 ^L»J (^L 

4_j>ol (jl 4_ul^Jl 4^LLaJI 4l^lj ^jJI Ijufc ^jLL ( j_a (jl£ Jl2J 

(jL£ IjLb 4 a 1 \J ^ t I JaijUl eJJb a al Ltl Col3 ^1 J>ir"i t <( 1 J-7CJ (jL-ujVl 

^ jJI Lo^ 4‘r^-Ud jl a La 4ir a Jjt nil ^ I j^JI 4_j jjvLL 4^.1 < »1 

5 4^L^JI a al L11 JlJjZl! sj jJj_a fin ljr £ L^_a'_lir"i! ill (j_a j_la_i 
4^Lkil Jl_jJ jjJ j Mir. ^_u_uLJI (jj-aJI jjLIjI Jila Cj^jL>JLI CjIJl_j I JlA ^yic. 

. 4_ul^J! 4^LLJL jIjj <zi J^jl (jy>. IjId 4U Mil 4 _uLj_^JI 

a al Ltl jlJjj JLse-a JljIjJI a]Ll]| JlII jj < h*4^jJ 1 ^-iTuu j 

1 rglr. 131 j-aVl I JlA ujinn'i V Ju9j t^al jId 4 U mi!4_uLj^LII 
4_ul^]| jlaJI JLojlLojI i ^L!u JjjJl CxjI^ clJjL^al JlII <j! 

Jj-3j CjIj-jJloHJI j 4 jl iVi iLj JSLlaj ji Mir. j_«_uilJI Qj-aJ! (jr ^ 
^jlalj-cVI J-oju 4_ul4 jjjvLL l_oJI 30 (^,-1!jjv. clJjL^aljJI 4al 

.cl^Lj^J! a al Ltl ( j_a (JaljlJu-a 200 JjLftj La 4_j^. Lu-^JI j 4 _lC I jjJ I 

3j_tI/Li_a »L>j, 6 <tl ^LjJ 3j-uSU' (j\s >-1 j_LJI J a tl i a") ij^3 ^aJj 

JJ) < <‘4jja I JlJ tuHjljL-La 200 jl Ji^_a JjLu CxjI^ L^jj^j aal L !i 
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(2) Mcveigh, J,C.Sun Power, Pergamman Press, ] 


on, U.K. 1975. 





£_«_uLjJ! 4_ulj^JI j-LaJl L->" (jr^- J- 4 -*-^ 

Cj15 4_j_jI j_& ^Lal ^1 JL>J.I Ij-A 4_a!i5H! 4 jCj_}Ij ‘j '""f 

jj-t,j±£jij-A J1 < a i tcilJj JxS 4-tl^. Laj LC i-a La-a 3aLa£ 

I 1 ^ 1 La-a 4_u!Ij^JI IjisaJI pj^ 1 cA^- < —-* 1-Lu-u^o <JL>. jI 

♦ L^k.j»<_u ^ <>a (j! 

4_ul4_j jjvLLs l_x_j£^j I j)^V jj) < udj^-iJI CjJ^ t_j ^Lu £)-a JlII 
^JljJu*. £j_» ( _ r J_C. j_5ajOj LaJu9 75 1 g i a 3j ti Ml tl J U 4 Cj\jAA) j-Jjl L^J 
4 U Mil(j- 4 4^j^>»il J-3 j ^u Ju9j t LaJuS 80 4 _c.LojjI 
9 t ^ ^ * Jl^.IjJI 3^9 jJj_a CaI^jj CjL<J-<- aI >\ £j_a 4^.j-a^e-a 

4_uL>j^ 5JI 49LLaJI JuJjj JLje-a ^ Jjl CJjUJl I lut Ju9j 
(jp! Lc. J-a-*_j 4 _uLjj^ CjI jJj_a jjjlaj 1910 ^Lc j_aj 4^1^J! fjj* 

Jj Ju>JI lLU5 JlIc. jj_aVI t 3d jUj tJ^lj jl-x^ 253 jJl3j 4_ul j^JI (jrlj>.lj-LaJl 

j_LaJI ^j_a ^Lj^LII £-Lu 1 / a. 13~tl Cjjj^_JIj Cjlj-jjisalLlI Cj^ a~ > nl 

^Lc J-a ^LUI j-6-£j kjjUjl jJI ^ ^ ^ l «.u.a ^1 4_u1 ^4] I 

.lLsIj jJ_x^ 481785 4x.J-a->* La alj-A 4_jj^wLlo 88 Cxjselul Cl>-L>. 1942 

4 al U tl diL^j-tluj al aUtl ^LaTafel 4_ul^JI ^.Ljj^SLII JlJjj jIjI Jl3J 

jlo t*~T) 4_j5Ljj-al 4£j-tli 54 tiJLLA 1922 ^Lc JjjJt 

CjLVjJI (J I Jji-U j 4aL)>g5LJ! JLjijJj ^LJsl jka 1 ^ J_aJU-uuJ 4_uljjk 

1 g~< ^L.clI l^ ) 1 — ljv jJj-t SL iJ I jj-a JSLjJI Iji^J 4 m^-%. LkDjI CxjI£ SjLstltil 
3JustHil CjL^jJI t ^ULLa Julj cJLusj Jl^ ^aJ aL»j^5JI (jVj 4 j*_<_uIjJI 
d Ah4- ^ CjI5 (J ^>~\jla ^Lul 4_ulj^JI jlaJI ^J_akL JlSj 44^1^ 

I JlA (j- 4 CjLo^xlaJI 4jL^j j_aj t4_3iHit_a CjL^LujvI 4 -^.uLuJ 4 3h V a CjIjJl^j 
(jl^La^Li ^g-u^al 0_pt_J djjj_Laj jl 4_ulI j^JI Lijw jJCxjl^ (jj_3JI 

U \ c, ,JI j^>*l (j-a 4 _Cj_4_u c > t <t~>» 3j.3<*<itl Jj-a «L>.jJlj ^aSL^rJI 

l^-La 3 JljJl>. *\ ts% \ clUj^ i4_jjjvLLaJJ 3«;La^ J .>.4 ?j ^.|j| J .>>4? 

jljUjfcVI i-dJIij cj^Lj (j- 4 Vjlj 3mi L^J ijy llJI jlaJI 

jL^>.i (jr lc. ji3l l_^_aI jL5tIL_uI 4JLUJ ^lx j La-a dJjj^LLaJI 

Cj! j 4 _j_j!j_^J 1 4-*_a juvl J5j_u Jlj_uajVl <jl£j a^jjIjlXI 

4>J_A Cj^ a" < mIj olluMiJI ^yJj-L>Jl c r Jsa-3]l 4 HL>.j a La I (jr\jj-a_tla]l 
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Bj-o cdLufe ^1 ^Lc. £y^>- 1946 Cr-^* 4-Jj^-LLa_J! 

L^i ^jl£j 1 £Ljj-oI Cj.(jj£ 4_uljjfc 4_jj^wLla c-u^j 1941 ^Lc 

IJ I <L>jjvLLaJI ^Jl^J IjJuL* Ju9j 4 LaJu9 175 Lu^ja SjcvljJI jlz£ 
CjMIAU ^-bju CjIJlj >t ^JjLjailj d<-l*TuTulj * Jo!jLjlj_- 3 I j25 ^H_u 

(jl £-31jJtj i L^J 4 jljLLc j, ftl 1_4_4 4 _j5LuISLJlI 

4^^Lc l*] ^jSLj a^^LkJI 0 jla ." \j q U, ^1 ^>K Mill 

aXnKjll ^VIq^u 3j Ju2 A (2>c. Cm j i n~ Lajjj 4-ulj_y^£Lll 4^UaJI Ji_jjj 
.Lilli (jx. iLaoLllI CjIjL^VIj al^J! 3jja J^>o 
alisLLajl JliJ_jI 1I aljjk Sjys-Lla Jj? al_Li .tu Jl 3^ jLsoVI Laf 

43jJL 3 (_yjljj^ jJ jAi Sjja-UaJI isjuk Cit-I ij JL2j i 193 I jilc. (_y3 4-ulj_y^£L!l 
Ji a t * ^-"lt j l ^-w, ^^ 3'.j^lUtl a . U.lj jLC 100 

,lU!j ^JL£ 279,000 3IajJ.I ^imil jiaj i3j 3Mill 

aljL>. I ( _ t 3 <LsLLaJI JlJ^ 3 ( _ r 3 4_a jdr-" i nU al_j4JI (jc>.|_jla lIi^ t~ ~i ilj 
4_uLi!l 4-J.UJI l_ijl>JI Juu LuLLjjj l _ r £ J/Gj^lLLs lLli *u jJajs .fj L*J 1 £ys 

jjl>- ( _ t 3 1 a g i a 3jL>.|j l_l^j3 j«u JL9j . lLsIj 100 1 a g i a 3_jj3 

LuLLaj^j ( _ |r 3 Ltjl i"-G1 jjl^LaVLi i«l^ aUjlill Lalj i3 J il~^ i nl (Jl a i.~i (jrS 
Sla^m L^jfl Cm it 4 alaill CjjLlu l. i i i nl 

l_L &j5 joi jjsj ijjIjlsJI jlc.J Cr^i ' (*J (j I Cxil^J 

^ JjlULj 4j_y>.lIaJ! alXJb 

i_3j_il3j 4_u!_j^JI iijaUaJLt Jjsjij Cjj iVnl Lilli ^1 islxial 

L^>.Lijl ^jl_pj il 3 V . iii/' 3Cjli (ji^. ' (3 i*LI 4_ul_j^JI CjI jJ_jll ja-LuLt 

.^■^aLujjjVl lLsIj 2-1,2 jjjs 

uiui 

j-jiiSLlI 4 jIjll!I i.■'I -mj aLul^JI iSLLaJl JMUluL j^L33JI q\ 

.a" 4tVI ^ ij-aa_a 4 3 i 11 ^ 4 .1 .,^^I 3 £jj>. 4jL diLajUU £jjo 

(j^a 4 3l~V a CjIjG^ CjLluLi 3J! jjjs JljJjlHj j»Ll 3J! j^aVl I juk i>i~3 - tj 

i4_ul_j^JI 4^UaJI J>U1 luI LliUl£Lal 4La^ia!j Ojjjua i^-».tl Javl 


^10 


(3) Boyle.G., Livio 


L the Sun, Marion Boyars, London, U.K, 1977,P.61. 





SL^jI IJ < h a Laj 4_u1d a! Utl La i j£J 
t4j m< a Mill AjsLLaj! ^jLu ^ JjvI VI jJalIjJI C« < <nt 4_u14j9LLaJI £)} 

<_3^LiJI L^jIj_jjGj fj H a mi II Lru 4 j9^LslJLj j3Cj £ I J- 4 II 4^j>. L)i <—^>jlIL3 

J*\ mii 3jlj_>JL» jGLUj £ I ^ 4] I L)l Lu£J t *1LrGe_cuj ^1 I Jla 

4jL^-l!I I Jufc i3jlj_>JI ^Lajjl £_a 4l&Li£ J_3 jj 4_a^c_>. jljju -*1 
^1 » M t >U 4judjjJll 4 3 U r 1,1 ^£ 4->>l < nil 3ju>.j a!.> 4^I OJJ (Jjl 

4 3 U r 11 iJ ^£ ^jj>JI tU* rMI Jjl3~ ^1 0jjJu I JlA J>j_3jj tj-uSUI ( jr ^u_A-tiaJI 
J_3J3 plj^ ^ mi a ui ^1 » Mil I j a j V (_pJI J^Lal-LlI ^£ La I Gj/jJJ 
La_a ^ I r.T 4 j>*LuJiI 3Jl>.j <Ut r^tl ^LJLij aI^JI -ij-A^. 

l^}LL>J ^LaI i-t-A L)- 56 - 1 ♦ jjj^il ^ < <i a Mill ^1» miVI 4_3ia_LA (JL>JI j_A 

^IjLa IJufc 4_I_iL*_A tjj* JuVj 4 3U '( a ^jj>JI iU» <>>!! 

1 U • «>>tl CjI j gi 3U /11 ^j_A <_d^5elu a I^ 4 ]! 4-lLc.j tcillj Jjl3 (jISLaI ciJLufc 

(^J->JI ' U ♦ />> H jjl / 3 -T*. > t I ■ U, » ,>,11 CjIj <d 3 U> < t I ^Jl U 

^pJI 4JL>JI 4-^1 UII (jjjm ^LLaj jJ^I jJI ^£ J_A iSj-^ 'j 4 3 Ur A (JrU 
L)l 14-u-u-A-tfuiI 4^LUU {jjysz3 ^LUj I j_a ^LUj ^jLs Lla L^-co^Lu 

U" 1 11 j La L)J <<MI 4JjL*_aj jGj ^Ul 3l.iVl jl iUj 1 mjJI AI^-11 

^£2 JU ^j_3j (jT I JlA 4^LUJI ^jj)jJt_A ^j_A ^ si A~ , «,\l f ^jLojVI 4_L*_3 

^1 4^LUJI Lh^ 3jl 1 „MJ aI^^J! ^L<-u.a aI^^II (j^»I^U 

^jJI ^LUj ^SL^eTJI ^-jiaTuxU V Lul ^jl &\jJI Lh^J >4^1 I^1 a^ 

4.3LUJ1 (jj)jGt_A ^j_A ^JLc. Jj '-^^.tl Jl^Q]Lj >»* ll^LI 4 _Lc. ^a-ISkTu 

*4_ti3 

^|j_a| 4^LUj 4 j mi a Mill S a! U H JiLa L^JlLa 4_ulS a! Ull | 4 JLuL>J1j 

1 ^ K cj! U j **-Uj jLst-jJI 4 jjIjl>JI 4^LUJIj jJLl 42 LUj j^t-JI 

L)lj L^-lS I jl Jl3_a ^£ ^A^JI *^jU" ,,. i V 4^LUJI (j_A 4 _jjlj_lU jjLua_A 

(j^v ^jj)j_tiaJI ^j-Aj L)l U*i i nL 

J A*! Ml A Mil 4jt_U_La.il ij yjJI 4^LLaJI Jjl ts> A J^LiIu_ol CjJL3tHj 

< __ r G_II (>_jIj_3JLjj L^jli 4jt_uIaJLj Lul 4 jIJ uJI JlLa ^ju L)l ^jI-^J 

JjvI ( j-A ( jrUlj_3il 0J-& ^4^ c- > - i ^-u L)l ^»V LjJ_ 4 >. o'j UtH 3 


,1 


6JL» ^ JI 63lhJI L^^lg'iVi 


(jl J -z- J ♦ J . U 11 t - < 1 J U ♦ t 1 oJ_& _4 3 s\ . „Vl Lijj Ju3 3jLj 

i_j a I jjt 41>.JlJ (j£L! CjI ' (jr^ J^J^II (jL_uJ^I 4^ 1 U~ , ,,\\ 
Lujl 3*r < nl ^jii ijj (^yl^. Jj)^11 (jl (Jjua^Vl (j_«j ‘J lla^Vl «>• 

»m I ^Ij-^JI (j_a 1 $ j I r. (Jj) i^i >11 (j_£L*j (_jHJI 4^LLaJI 4_j_^ t_jl < n> (jl 
f-js* [£ j-<-u C« mm t ^ j ^ (Jj_t*aj>JI , „ i ^Ull cLsLLaJlb . J^J! 

4_j_jI j_$JI 4JjLLaJI 4 _j_^ 4_ulj^JI ^jaLLaJI (J_4jse_a (j_« uLa-u al* 

l* Ij_$JI 4_c.j-<_uj 4 _jJjI j-^JI 4jj_jvLLaJI 4 l^rf. <L>*Ljj^a L$_Lq J_al 3jic ( JT lc 
(j_$_3 4 _j_jI^JI 4j^».LiaJI 4l^rr. 4->.l < n<a ^SLsfcTJI (jlSLaVta (jl^ |jl (j£Jj 
tiJJLj £—3 j_j jl t*lj-^JI 4 _Cj»<_uj ^SL^ r JI ^JJ ) (jI ! Jl>- L-utu-saJI 

t\ 4^j*>. (jl t4-Luua 4_j_Laj 3^HS (J jL>. 4_Ij^J 4 jI (JS>LiuJ 4 -C^-<-<jJ 1 

(jlj-J t 3 ♦ <>> 11 jl Jl3_4J j-jJuj JlS £ I^J! 4_Cj_<_u^ 14 ♦ U 3" aj 4_ulj Mir, 

i—aljuJa t jjJlZluj I ( Jj_^_>J| (jSL^j ^1 3ql Utl 4_ua£ (jl (^itJ l_4_4 4 _LJl£ 
(jl jLjJLcVI (jA_*_j Ljju>*l Ijl 4_t-oLitJj L-tJ^-iJI j-aVLj (j-o-J ljufc (jl .CjIjJJ 
l? - L< -J I JlA (jl *<lCj»<_uJI 4_4J^ l-i a SLa £_c ta.ij.La j- uu j 4_ul j^JI 4JsLLaJI 4_j_^ 
4_j_jI j-^il 4^UaJI 4 _ui£ (jib L_3_uaJjl jl jJLij $:!j-^il 4-C.j-uj t" > »>■ 34- 'I |j| 4 jI 
(jib ^1 ^Jl 4 _c^_<_4j Luaj I jl Lol t 4 _lL ^ 3 V' 4 <n 3ll (j-o jl 25 (_^JI (j^3V n 
. CjIj-a (^L^J JjuL4J 4^LLaJI SjLjj ( jr i*J tillj 
-v- (j_C ->.-11 Cl^LJI (^JlI 4_t^L£ CjLajJLla Cjj^jj I jl (j^LI 
j_jJLI]I Jjulaj 4jIj1 < m aj 4jLaL>oIj 4H^.j_<_4j (j^-J La 4 3 U ? a ( jr j «il^il 
(^^lc (_JI (jL^LcVLj (jLb 4Hc^_<_u 1 ^ ^ j.Juj (_^3il j»^Jl>JIj 4li£^_<_o 

^<u jJ L^-l 3 1 ^jlf, (Jj) <^>^11 (jSL^ ^1 4 J 3 LL 2 JI 4_j_^ (j^. 4Jj)3» a 
( jr lJI 4J3LL2 JI 4_uo£ - uLu> (jlSLaVLij t3 j^jlII 4 3U < 11 ijy £ 4_ul4_jj^wLLs 

SUSj^JI ^LkJL 2L^UJI a^L^JI oVjUI J}U* ^1 l^Jigj 

4Tl1^ l_j(Jj-oLv t 3 i^s \ V 4_i£^>J I 4^ LL^J Lb 4£^>JI 

^ j »3 4—t-uaLjj 4_IjLjt_A (j£LduJ ^_oV I Lulujj I jlj 4 Tu2.j I e£i£.ju-u 

■syux 

(4) Hickok,F., Handbook of Solar and Wind Energy, Cahners Publishing Company, Inc.Ma. USA, 
1975, P.58. 
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• j_j \jj* x 4JQSLJI x 1/2 = Jl 4^Uail 

. 4^L£JL 1 < aj . >» n (^jL-uJ 4 _Ili£LII jl c__<_jLv. j_4 ^Jlju l_u£J 

. 4^115LJI x ^->»->JI = 4-LLSLJI 

d\~>-f' L_u_« 4 -Sjjuz j_a 4 _jL_ujv j£Lc-i3 I JJt Lu^cj $.\ Ij^J! Lot 

. jil^Jl *Lc.j-uj 

.4^j_uJI x 4 >»LluXI = ^_>*->JI 

4_l£j»->JI 4^LLail 4_J.iL*_A ^ 4Jb£Jlj f^yzjyuj 1_U^ I jl 

:4JLUI 2Uj>UI ^ [Zb 

I l jl x SLa x 'IjLlSjJI x 4 ^LluXI x 1/2 = Jl 4iaHai I 

jLill 4 ^LoJ,I jLj ^ISLtfo Jl^-u t \^Jl 4 jj^wLU 4 l'arf. jl cit-cvj 

till j (jr^J tC ^l3e_*JI j j-« 4 _u_uLlL 3 jj£u 4_jjL_aj| <UjL*ll L$_lII 

4_j_jI j_^JI 4_j^vLLaJI 4 I c, j £-0 4_u_uI_lLc 4_j£^_>JI 4^LLaJL^ 

(j.a-tjllLq ^SL^Ttil 1 '<",£- 1 U,", , „ 1 < jH I jlj . £ Ilj_^J1 4 _£.^_<_u C-xJtSLa Ll/>■ a 

3j-jj_il1 4 j , ,, v > ^ tl cjLdjJbtll I jLgTt^l L^lLsci^ j-Lx3j *1^JI 4_jj_>.LLa 

4j ^LlBJI i 11 ) Loj t<z\ j^JI 4^.j»<_u ^SLsfc T JI jSL^ll j-tc j_« 4_jl_j i La jJ 
3jij-t-o I / j t^>t Jj^tl 4^_>. 4 ♦ !. U,' 4-^3L>JI CjLo j).ltll ^ylc. j_& 

JL>JI j_A L^_£j j^Ll 11 & jlf. ^Jj_^2j>JI j£!_cj (jyli-H 4^LLaJI j£. 4ij B» a 
LsVjLjla c-^orv 4llki! J£^ Jj^JI ^tlaTu^ V Laps 2 L 1 SL 0 ISLJLI oV^I 
tiJLLA till t4_clj J_a_su V 4_ul^Jl 4jj^Uaj| jV tilljj 4 4 _BjL_uJI 

(Jlc 4_B1 l>JLI 4_jjjvLLaJI (J4J tiJlSJcvVl t_ 1 1 < m i 4^UaJI ^yz 

^jl jl 4.< u a') ^ JuJlscILII La! t LAj_lC. j CjI hmiU 

4_Cj_<_u C1<_jL^ I jLj CjLcj < h II ijyz £ysLJZ ^LLa_) CjI jJjll ^JlA 

V Jiijll o^> bj^jll cjLij^JI 3Li^ ^ jt 4^LI*j! 

^L^-aLj I lut ^yjuz ^jl ^Lj-^LII 4 _uLjj_^JI 4^Hail ^Hjlj J^til 4_tSLo_! 

if- 1Ij^ll 4 -Lul>3 CjLc^_<_4j 4j3LL> j a ,^>a ^^3 (jl 4_ulj^JI 4 j ijjvLLail 

^_Iu 4_jlj 4 _Lul« JjJl>. (jil I j-$i! 4^j_<_u Cj^Ij I jl 4 j I ^l<a»tl JLjJLl 4 j 
^ yic ljU-%. J< mij oLcj-taJI ciUj ^yic l^ljt Mil j)? jl LaLoj BjjjvLLail c^LojI 
^lc (J-4-ftj (ji 4 ,,,^Ljj^LII jJjll j! (jx. llLlaLj I ^ » 4 J 5 j^-LLail 4_« jL_u 

. 4 JUJI gHj-JI tiHj 





6J.I yjI 63lhJI 


C-iVc.y-u ^j_A <JLjse_A ^j-A-4-3 1 'j S^^ItX! 4_ul(j| 

7>*\Ji£ ^ .(4_ul!Jt ^1^27 -3,60) ^cLcaJI ^ }Lla 60-8 <>a a!^]! 
4 <? U < M ( jy _3 3 jljL_o]| a ICjLcj-<_u ^Jl^j j_tiuL_A JSUuJ j3Gj 4jj_>*LLaJI 
A^ 1 AO 1 j,. ^'m (J_aju 4_ulI j_& 4jjjvLLs (jj ^LLa LulD^ILdl ^ LaTiA VI £_i_3 

jjj t (<Luli]l jLLaI I0-5) 4x.L_uJI N-jj-a 22 -11 (j_« a Ijjk cjLc^-<jj 
i^j\-lmj j CjI J d AU, /1,1 oJufc 4_u!lj_& 4 jj^LLs c__<_j£^j ^_s 4jI LLuojJIsI 

4_Cj_<_u ijr i-C JsdIj j_L^ t h ts~i ) JjLjlj La 4_jjjvLLaJI jLla 1 4 < 

AIJ_A 4_Cj_<_u ^yic Jolj ji-x^ 4 ^-Tl-Lj L-a-Lu 4_uLi]| jLj_a 1 4 < 114 ^ 

( jr JLc L^Lul c-SLjuJoI 4_jjLaJ JjLju La ^I i4_uLlII jLLaI a j , : ',,c ^ jL_u3 

: ( 5 ) i^u;i *si»iti jLi*^ eLjii *Sj» 

L$_ik. 4lLkil 2 Lj^ <jl oVjLdt ^ UI^V 

(j! 1 <>»jl 1 ;t^V L^ * * IIj^JI 4 _£.j_4_u L-iaSLa J_A LjJjJo c « < dLuJ a I (j-A 

aLuj . a I j-^Jl ( jr 3 4 J 3 LL 2 JI 4_la^ ^ jr Lc ^ JSLTuj jjJj a Ij-$J! 4 x.j_<_4j ^_jju 

4^LLaJI ^Jjl mi a <j_A 1 j A T< < ^jlJI I Jl>. (Jjj^ «A%tl ^j-A 4 jI^ cilLi 

diljLpJt <JIjjvI JlaHa-aj 4_t^l^ CjLajJLjla 4_ul 

^lc. CjL_uLj_aJ! oSJk> ^J-aThToJ {j I c_<_5eJj ♦ ^ LaTlA VI -j_a <d A U, < t, 1 4_ulIj^JI 

^ j_jJI g.\ j_«_u AI 4 _Cj-<jj (Jj u t-A a I 4^.j_4jJ 4_Jsi5ti]l 

CjLaUoI 4^jwu:cj La^. Jl^IjJI ^L*JI JlxI jJi j-^-oJl J^L>* jl Jl^IjJI 

4jjjvLLs aLjijI /aILu_u lil La jl ur.VI ^tljlj Jl>.VI ^ Laj a I4£^>- 

^viL^Tii' <A^tl ^j_a 151 La 4^jJl 4^j-5cHa jl 4 HjIj a1j-A 

• V ^1 f’j A <"•< 11 ^J_la 4^^J 

4^,^_4oJ CjL-uLx^ Jl>.Lj 3_iL*JI 4jjj>JI ^L-ssjVI CjLLa^e-A 

CjLuL ilil oJJb 4_ti^>.^L a c_<j?cj ^LaV! j CjljUaJLl 

4 4_ul J$\\ 4^lkil J>L^J CjLjISLaJ 4-<_uIjJ ^_y^> 1^2.V 4_tbl^C.<-<- u-l! 
(jlj_j_LaJI 4^^_st_j 4_La_jJjj_A 4 jjj>JI jLt-ojVl CjI I^i^ a L^JL>.I ^yi 1 mi n ^ jy ILll 
4 <GIjLljj aI4£^j>- 4_<jjIjJ L^IdLjjI ^j-a 4jj_>JI 4_>.^LIIj 

(5) Simmons, Wind Power, Noyes Data Corp., London England, 1975, P.5. 






o^IsftJI oJlhJI 

X4_ c.juLu L$_i3 1 J^IsLlU CjljLLm »!,«.«il fa V 3jLjlII ^ y* 

OlX-& ( j-C. CcJt-JL 4_u \j $ t1 3 1 U, 11 l Jl_5 C _c /jj / y>"t t L 1 a j 3 < Lg-t-U t4_jJl_c. 

l*^ ,> jj.1 ,^l.Vi s.>lji j* i^i ii jjl. ^uVi 

^j_3j 4jjj>JI CjLLxst-o tiJJj^ x4_ulj^JI j-LaJl 

4_cj_<_u (jt ^JL*_J 1—LiSLl qc. tUj i tt) ^1_3jjI ^ic 

<jh_». (^jj)j-<-saJI I JlIj i m LaZ-Lajjl ^ Lj_}j 3 jl.^3 

^ 1 c. ^lj_^JI 4-c.j-uj ^j-oLl^ ^ilj (ji Lc 4 fs £ IJIjj>.i 


, 4 3h V a CjLcLajjl 


<_sl j_aVI Jj3r>-j Lc drtUifl 4 JIjjvI j ^1j^JI 4-c.j.<<it cjL_uLl3j ^L_3_JI <jI 


:4JLU! 


4_jjjvLLs ^j_c 4 _>oLlII 4^UaJI 4 _uiSLj J_uTl!1 L^_l3 CjLcjJjlc ^_}Jl3j -I 

^Ll3]I ^Xi < mj I Jufcj 4 3 tVi c L&JLXujJ jJ L^_lS 4_Lulc 4_ul jj& 

. JLUI 4 3U /11 JjJl%IL! dJJ 3 j 4 3U / a ^j_c tjr 3 c I4-Cj_<-ui l2jL_uLl3j 



<-.<- » SLc £_c t-x^oLuj $.1 j^JI 4^LU L)' ^-Cj 4_jl 4_3 jL_uJI CjVjLjJlI Lufj Ju9j 
Lc-liv-b cJJjlJj 4_£li^ ^_c i-11 dLuj ciLsjJI cj!3 iJ f L^jI VI 4-c.j, mil 

,4^LLaJ| £ Ll<S ^llIL O-tiajiieJIj 4H^Li^ Ct <>i33ejl $;!^il 3jlj_>. 4 j>-jJ CxJl3jjI 



fj ^ C 3 r II CjLx-uLjJlJI (j\-£ tJL>J,l lj_A ♦ s.^h1Ij ^Lc-uaHJI CjVLsc-c 

^-SL^TlJI CjIj^I (J1 4 »" < m! I (j-a (jL^ lil j-Jj-3j (j-c ^ <v t^ll 

uLul> q _c p ^ - lLUjl^ t Cj Ij_3_3uJ I 4jvj Jlj j I 4jjj>.LLaJI x>L>oLj 



:4_jJLii! cjL_uLj_3JLi j»Lj2]l f-x-A-i .-^4.1 ^Uj ^_jLL) 


: itH I «J>i£b QLLit -1 


c jSUJll Lh 4 4_lx_u) 4JjjIs 3jJ, ^I^JI ^c.j-uu (fiC. Jj) 0 ! 

4j^>.LLaJI £)! Lulsjlt^l t^LtiJI 4 3U i? a 4-JLc T l v VI 4 J 3 LL 2 JI 4j^ c_j! < n%. 




6J.i vJI 63lhJI 


(J_a->o 4jjjvLLaJI (jlj ^.1 Ij^JI CjLc^_(_u C^_>o <QjIj 3aLa£L> <J_aJU 4 _u1I^JI 

J I 3^_L*_LcO 4 _C.j_i_uJI (jjfi ^j-C. ^Jaill Ijlil a IIj^JI Cjl_C^_<_u £_J_aJ>* ^yJLc. 

4_Cj_cuJ 4_j_ta_^JLJI 3aljJi]l JukLj jL^j>* (J1 a»*n «1 JjtkJL L-tSLaV 3j_o^ 
^JLc ( Jj_^_>JIj 4 _j_^j__>JI 3 al Utl 4_kL*A 4 _jJLl^L3j 4-ilaJtJ ^UUI fU a Ij^JI 
a f clUj£ 4 1 gjlf, (Jj) ,^-11 ^^SLaJlIj 4^LLaJI 4_j_a£J CjI^jJl3j 

jLlpJ ^Jj*»I (j-a 4^iloJL! 4j^LL<Jll LJ^i CjLjjL 3-4 al^jwl £>^<-a-tl L>a ^Jjljsej I Jl^ 
4 3h->JLl CjLij-uJI d<_>o 4 3l**rV 4a Bg-LaSLj J-^ju j-LaJI (j? ^al*j Lu£] t 
al4_Lt*_a CjLcj^u (J- 4 JU 4_ulj^JI (j-Aj>.|j_LaJI (j 1 ^JLju dJ ji£j $.1 j^JLI 

3jj^, <3*> (j - 4 (J-^-iTu (_£l-J JlflJ V Cj| Ju JuSfcTtJI 0S-& (jl t4£,j_LU 4 j| ^lc. ^)_u_jJ^ 
4_3j_*_a {j-a U-LSL^j cjL(-uLj_3il 4 >j_a (j 1 j! t jlaVI 4JjjIo cjL^LlUL ^Lj_ 3JI 
l_L^j_*_a <jJ 4 4-Luua 2 LuS CjL} <ilj^JI 4_c^_<_u L^_l3 CajI^ ^1 4_uLajJI CjljUkJI 

.^LSII L$J_a 3 si 3", ..VI <_ 7 ^l 3 ai U 11 4_ud l_jLui> 

La 4_3_La_La al^JI 4^LtaJI 4_ud ^^yJk. Jj-<-^>JI (j-°J 

^yJI 3_}1_*JI L)j_4-*aIL>JU dtL cJSjJI CjI j L^ia 3.^1 3~i < nVl 

4 4_o_ajJI L^jI^IlSj 4_3JlL>J,I * I 04 ]I CjLc j-uj (j \.1 4j 3^L*JI ^JlLa -5 CjLt-ke-La 

3j^j3il 4^llaJI 4_ud ^->*1 ^jls^jl a ^u-uj ^alb I JlA (j_a l^^LLajlj 

jJ iJ>>VI (_y_(_ 5 e_Li,! L)J ♦ ^j-ul-LaJI 3jC^ _}1 Ju_a! 4_3JlL>JU CjL c.^-<-uiI 

3j-^_ 9 ^_ ;r lc L)t ^j^r>iJ t l 4J^1_>. ^j_a W*< > nj 4 _ 4 -oL>. 4_j-a-Al 

J <^4l (jr Laju (_^l <=■!j-$J! CjLc^_ 4 _ 4 j JLse-a 3 j^jIlU 4^LLaJI 4_j_a£^4_al_C 

* Uj, U 4.tl JljJl^o ^~ "»• 11 ^L" , ,,j CjLajlxX' 4 >JlA ^yk. 1 jLaIk.lj 4 ^_jLuJI 

(l) ^ «h II j a4^11 4jlof. al-Lil 1 ^?<> (J-a-*-u-4j ^Ull 4_Cajjjt]l 

. CjL_kt_UI 4 ?IX 4 J eL is x- u l o jj ^kLaJ (2)j 

:^l^^yLy -2 

Lal_jI j| Ijl^Ij La j_j ^ I 1 j j mi 1 3j_j_4-^ CjIjC^ CjL_uLl3JI oJu$> J a nil 

4_jJLaC_2wVl 4_^LLaJI 4_j_a^ 4^j-*-a CjLcj-4jJI 4>JlA ^j-a Jj) t^3U ^j_4i_jij .4 Ijl4 
4_jJ>j_a_*Jlj 4 _j_3^VI CjLaL>oVI $.1 j-^il 4x.^_<_u £_jj^j ^j_uLl 3 La-ilj '<L3a 

4>Jl^ CjL<jjLj^j 4jIjL_u_cj 4jIj1 1 m aj al^il t_j j-j-A 4>L>oI 4^j-*_aj 4jJj-aJtJI 


fl6 




oJlhJI 

j_A ijr Li 3jaJJll t^jGJI L_iLai> j-* ^ a <^tl (j^-Aa 

LajIjT (_^^LJ 4_flj^UI cjLljj».y I jliejlj pj ^ / s^r<\ 1 ^Lal jl ur.Vl (juu Lajl».| 
<CGL£ LI La JLJJu> 0 j-A jS-AJ tl^SLtj <Ljj_>*LLJI ^lc. 

^LbLJal 4 L$jIj <7 mi 4a jjvLLoJI 4>L>oLj 3j ^ ^ I i_.4-tf£jlJ 4 j>.L>. CJLlA 

0 ^~-LlJ a| j^i! 4 -Cj-<_4j (j;r ^ 4_laj_JI CjIjojlIJI 4_3j-*_a jLs ^Jl33 La ^J! 

4_LA^ J-A L^IlJjLjLa (Jjvl j-A 4-C. L_u 4_>ul_(J! 4 A>1 Ltl CjL-LA^ uLa> j_A 

I W< > mj . j-4j JlJI Jll 9 ^yllll 4 t^i ->J. I j_A 4->j) lL>jl 4J3LL2JI 

JK mi Ij-Cjj.3jj ^jl-3 JljI^JI 4^LLaJI jj_>J 3jjj_ua CJLlA CajI^ 131 La j_j_3j 
j_jj_ata 4_11—4-u-A ^Jl SjLfuVL *j 3 */,«j tL^aLtjvIj 4_jjJLLaJ,l jajj?tlJI g> a L» J 


/l^V 3 jljIjJI 4*>LLJI 


:^td^ytQUuyt -3 


^JLc. aI>$JI 4_Cj i_u j »<1 1 A -La VI 3j 1 (^ n 11 CjLljjLuJL i^> si 11 j| 

CjL_uLj_ 3JI j_A £jjJ| Ijiafc l-LLIsJIjj 44 JLLL 3 jlja Lr^ 1 * J' 4 _LlL JpLsj (^Jla 



4ajavLIa J_a£. ( jr lc. 3JsL*JI 4-C.j_4.4 J I 4_JLc. jj£a (_^lJI CjI 3 <«-t tl 4 >JlA jaaG 

4-LaLaj 4*\ II CjIjJjJJ J_ajuj iLiajI La^jLIj ^L^SLII jJjJJj aIj^JI 
\$\ at, j'j-A~ t <*' LaJJJ LfcjLl j3GjJ CjLcjajJI (j-A CrL*-A JL?C_A ^j-A-ua 3jL*JI 
4-C.j-<-u jLja CTL>*J 4 CjLc.j-4j.JI j-A JUJ.I Lufc j-A-Us J-ajlII ^yic. 4-La^UJ.Lj 
JuV dJjJj . 4 Ha^L_u ^.Ic. LLLLv jJjJJ i_sL3jI ^a3j 4-Lula aj-Lv j-C- ^.Ij^JI 
ijr Lc. Lfcj_uG ^Jla 4_^j_jlL 4^U! 4_ulJ4 H CjI 3 (J-^jL-^L 4^j_*_a j-A 

clijj Uj-j3b a!2lajMJI dj j^V! jlL?j ^L^J! cJjJ^U 2la>L^ 
c_-<jIjj>JI (jiajtj (jjJL. Ij-GG 4_ul CjI dl 4 ^aj a <<-VJl 4 j 1 a c. a Lai 

^jvLlllj ^LJ! jL^jvVL JTlaTlUJ ^ ,5 > < 4a jjvLLJI pJ A <j_A 4aSLalSLJ,l 

. 4ajawLLJl a!jj>-I 4J (jlrj-JLa ^ jJl 

^ 4a 1 Jj_3il <—Ofca ^jjlII ^aJL*JI ^ 4_ul4^LLaJI J-l3Tl4.u.L 4um Jlaj 
^ojol!I ^aJL*J! a!J l jjv. 1 f^yC. 4ala_aaajj 4_tblj CjL_uIjJ a ^LlaJI j_A Ja 
4 4_ajI jJlj 3_iJL3eli.l 4lLkJI 4 >JlA I mV 4_uISLaJ cJLlA (jl^ LI La ja>33 (Jj^ 



o.l is.^11 Mlbll LtpgJgjuSj 


jLajJ! 4-*jal_ jJI (jJaLUl tjl-^Lc. J *\ i' i t -JjJill (j£L«j o^_9 

^-jjl mi a ^La-Ll «L*aiujJLl (jjs 3aL*JI ( _ T a (jjfc (J^illlj <_jLl3i^JI 

2LaLL=J1 'jl nia j»Li3J 4_ul£Lol tiJLuk ^jl j 3"« t LijLa 4-ii^.j i4-ul_j4l! 3jaLLall 
jtuaVI CjJlSc. j» 1961 j»Lc. (JLlII (jjJ 3 JljJi£. aljj>.| (_y^ «Lul_J4I! 

^jljj I Ijuk u. a j<u jiaj i4_JLLj«J! aLctaj^l 3 at5>l Ij-a-iJ^a SjlxHIJ 

1 ^ i .>> joJLuJI ( j-a 3jLiJi£. aljL>.| i _ r a 3 a Us it I <Li doola ^nia 
.(jjj-xJI ^JUJLi 3 3U"U ^xtJ.1 ! jui> ^Sllj (l)^j JjjlsJ! 

(1) |4j Jj-^r 

JjaJl Jo*. J tljil OULS giki 



ip^^ai 


5pUI/J^ 

V'slt/j« 



10.4 

4.6 

3.25 

1.4 

y-ljAl 

11.3 

5 

5.4 

2.4 


14.2 

6.3 

6.1 

2.7 

y 

10 

4.4 

3.4 

1.5 

Obj-Jl 

13.3 

5.9 

5.9 

2.6 

>y 

12.6 

5.6 

3.8 

1.7 


9.2 

4.1 

9.2 

4.1 

jy 
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:Uhd>$ wlUl 

JIJ^aJLi d • •• 3j (_gjiL»JI i <11, ,i11 J»<~ij V (_JLaj| ^ya .4_il 1 1 3aLlaJI ^ya 

jjl£Lo j l tdj_La (^jJI jLlll Jl-Lisjl £_)' a <3s ly pli (_y3ll 

j_aj3 3aL*JI (^^a d lg" mil La £) I ij i4jjL) eld 3 I^ljta >. inis. 41 a t*. 

(jjs Ljl (_paj.au V jlj tillj j£Lal La (<ul.5j (J1 «»~i< ii^U jJLua ^Vsj- 4^, j.t 1^1 a 

.jJaitll lgla»"i,i_t (^,111 3 -jjLj^ 5L!I diljjVl 


fl8 











t: it^r n^P ^ inn 


^L*J! <2alj^L£ - 4j>.L_oil 3ju>»j <_yi£. 4^LLaJI 
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r rsT (z); ijW|* Tier in J u*r 


6Jb^JI 6tSlhJI L^^lg'iVi 



50 




6^l9*JI oJlhJI 

4_<_ulj_i djjj-baJL ^u2lj2j 4_ul4^LLaJI ^1 Jiielu_ul ^jlSLol <j^L C^e_JI ^jl 
^-lIj Clt-tstJ L£}L$2 ujI ^11j_a ^1 (jj_aLa JSLtluJ 4J3LL2JI 0j_A JLt^ajJ JjL_oJ 
4 K tl ^jll ^l*j 1_4 ^j > mU ^^1^3 < „u cjU.Lo^I 

.\ CjLcL_u ^ c—tllaJI JJaj Lq-L u ^1^. 

UjL_u Lbfj jlH JL>JLl Ijla Ljr ^ 4_uoL>JI 1^>K mi o 4_ulSai Lit ^jj 

4-C.j—i-u (—3^1-IdvV 4-^e-Ljj mm j -lL u Jj <QjIj C< i <h! ajsLLaJI &JJb <jI 

a^Lj^J! Cil jJjIH cdJj£ I Jjjll E tai j^Lb ^LUL J 4*JI 

j-^Vl j_Aj /^ 1 j ^ 1 t a A 1 ~ -b 11 CjLij. Mill ClxS 4.nlTt.je-d dsULaSLj J-aau 
Lr k. j-t-»rLa t__JLU jbwVI L_xjL>JI (j-^j ^LLi ^_Ju iJ? l ^_aLujj 

ijr Lc SjjLaJI jljj (jj-i c-JLLaJlj L$jl£ juJCa ai^Lc ^Lal ^j-jej (jlil 

4_u1^]| a^LLaJI (JLse-a -b 11 ^£l c-oej 4jI £-<j 11 ^ ^ # a ^SLstUJI 

(jl iC-JLLJIj bfLJ JjJb- yj ^ ^ (_JJ)l*>» ^_> Ju2J ai^l_5t_C 

4_ljI j_^JI 4^1 to II ^JLlL-t^La 4_<_ulj_i ^ju2jl2j aJJt (jjl jjJI aJL>. (JJL>. 

• Ui^j 

aJLfc_c (J-^ 4_£j»^>«JI j_A (J-jj—^^-T lIIj J)j) ts~ia tl £)l 

£)V lj L » 4 _j1 4_Io^}Lj 1 nlf. LlAj . 4_uLj_^ aiLLs ^1 4_ul^Jl ajjjvLLaJl 

ijy iiJ 1 cj lil jl 1 ( jr 3 ac^_uj 1 dUjj Ljuj ^bujj Sj^JlLq aj ll^j i 4 i^-r. acj-^ 

4 <, 1 \ jJjJl! 4-c.j-t.u j-bu ^llILi IjlAj a£j_>Jl Jl_b ^13 

^ji iaabit_4j (cjLj jjj) cj! jjjb jLu ^uj a^jiaLj 

a^L^1 3*Lbl jt J CjlJudl JjtiVit V 1JL^ IjLj 

(J->>l (j- 4 ^ OjIj LuLj-^ IjJllc^a Ijl-u^jv < /1 t^**M ^1 

Jlj5e_c ^yl jrl vLJ a JI ^Jl3j Jl 2^ 4 K Mill 

CxjLj 1j IjLjJ ^-Tl-Lj pjn»jJlLo jLSlVl ^j- 4 4 _c.j_4^c_^_i 

jL^nvj aiLtbj t4_tjiaj jJjJli ac.j_<-u j.>ti 

.j-jjlallJlj 4_^_uljJ lIIj cLcStjJl JllS cJljLa 
sai un ^jl^j JbLjibwVI dJJj (j- 4 ^^s114 sai un 4 1 < .■ <u_> Laij 

(jj^ULl IjlA (j-4 ^Lj^SLIl JljJjjj l^Jl 4»~M(1 CI'-L^J 4 <?1~ V a JK <1il C>_->o 


■' 



6JL» ^ JI 63lbJI 


*L*£ J<mii 4_uLjj^SLII 4^LLaJl LjJL>. Jjj-taJlj 4 <l>.L>J1 ju^, 

4<L>»L>J! (j=r J^uu La JlIc. I4JI 4 »" 1 dl SjLclj CjLjjLL-lII ^-pr Nil JTl^Tu 

J-JL-L^ -iJ lC. (JLaJU_<_uI f^UZLJLiU s:L^SLII (j-A 3^_o5" 4_J_^ OJ^>* (j' £^31J-II (j-A 

1 ^ <*»■ ^jSLcjj ljjjL5t-c 4 jjLL_lLJ £)| 1 4^Lusl CjLjLLajJl ^j-o 

(jjS- 4 jlj_u L^Jj CxJ 12 3jL < till 4jjliaj J-A-AJ 43_}jjL3t_A C_sIj_a 
50 4-3j-£ jLu cLLlc! 1 -g"r 1L", ,,1 < £j | 43_cL_u j_j_uaI 50 1 

3jj_4-£3 Lu5Lajj 4^cL_4j JsdIj 600 La jl t 3ju>.lj 4_c.L_tj 3 jJL j^u-aI 
tjl a*~ < mV I 4jfcjL!u <LuLj^ 5JI ^-ul <^U L^JU I5J ejjt 4_j_^ ^c. 

. 4_c.L_u lLIj 100-60 (j\^ La I_La jl>.IjJI i_lL1^1L_uj 
J a *"(< m~ (j! ^aj Jl3s Cj! jujLstHi! aJJt cr^- <- r J-*H]l (j-*J ‘-LU 

■ U ♦ <>> t 4 _j_jI j-^JI 4_j4J0LL jl l_JlLJI 3jlj!jJI 3 a!L n 

CjL!La 4_jJl_C JajJLIa Cl x S 3j_o^ CjLI^Jv a | 

J_JlAiJ *tj I jafc JU_*3_^1 /aj 4«Liu^J,l ^JLc jJLLjVl 

a!j-$JI ol>^* ^ Ju - U (1)1 4 4 _uLj_^ CjI JlIj_a £_a 3Jj_a CjI-Lujjj 

ci»L£ aIj_^JI (j-A ^jjL - ^ 6- ' 0 ciJLufc (ji ^jLa-tla ^j^Laj <LLs 3_iL*JI 3j_u£ 
(jj-Jj (J-t-sa3 Ju3 L-h-mJ <LLjIo 3j3i_3J aL^^SLII jJ^Aj J-j-LJoTJ 

JIa <LulI j^JI 4^LLJI JLstA 4_2 wjj_L_a SjljJlc aIjT tiJLjfcj 4^j_u_u! 

. 4_uLa CjLLujjj (J-lLJuTl! L^JLa-aIu-u! ^AJ CjLIjiw j 4?LI.I -^-u2> 
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^ <&M\ 5 


I Jl>. 4 » < nlj CjL>.1 i M a Cj LLa_jj>JJ j jLt_JI ^ U>" 



tjILojJL^ q^iLc 149 4_t^jLJI 

(j^jJLc 361 4 _!L>.L_u_a La ^laju cjLLa_jj>J,lj 

t<L_ajl_JI 4_2wL_u_A L-a.X-t.S2 (j-A ^ I t£Jj_A 

jLfcJI jJ-AJU-t-uJ (JljLAJ ^J-A-*-Tli-u 1 ^jLtaijVl Q I LtitJjlj 

4j1 JlC ^LuV jtlJ -<-u <j-A JuJLJtil CjILm^JLIj 

<1j>.L>JI OjI^ JL9j .>! (jl^-A jj_A 4 JLuHjV jl 

La ^jL-ujVl <-flL.u.£l i -I J_b! jJ! 

^ I ^ojLjJI ^JLc 4J 4_u_uJJL> A 

^.arvl—A^ mi ^Iu_j_*_J C<-L>J ^,j_J!^ 

4jI_ 3 fiLSjjj 4 jJlj (jrU 4^LLaJI jjl a <_fllj, m , J 

tj j *t mil 4_AjJtJ JjIju ^j-C. Jlsej 

aIjJLJ 1 Ag A IjJU-a-A ^LU J-5C_JI j£Ll» La£j 
La 4_^LuDl-Ajjj| J< mij 4jL^ 4JL3r<j 1 j ^jL-oj^l 

. 4^1_kJ! ^j_A \juu£ LJLaTo> 1 IJ Ju-S2_A-^ Jliij 
^ j U~ mi j 4_^LLJI ( j_a 3jljJlc JK u>? tiJLLA 
4_£^_>. t A ^j-A 1 ^jL-uJ^I 

oLjJJ c_jj_uu_La ^LIjjI ^1 <^1 jjj>Jlj jJ.1 




6JL» ^ JI 63lhJI 


p / a JSLtTgj jj^u3 4jjjJ L$_Cj LoieJ 1 ^ L II ^ylc. 

4_2w^L 1I JLa£.l 3^_&LtaJI oJJb ^yz ^ si A~< ».V1 ( j_a ^jLjjjVI 
jL>oVIj I jl_L^ US' 4-uLj^JI 42LLJI jlJjj 

^jJLl ^j-a uSUI ^.Lc. ^JSLJuj cJIjU ^1 ^l^_al cJl_L& cJJj^ 

J^tJLL^-oI ^^JLc ^LjLjJIj LuLUj^_j ^ LJL>. J-a-*JI (Sj-^ I_Laj t ^JL*JI 

JMiloil jjfc jLjjLseTJlj LlA 1 < g j La /4 al L tl JlJjj 0 jui> ^1 j_aVI 4 J 0 LL 

s Lssi jt 2 l$lj^sji juipi oiwij jUt_ji <> ^Ij^ji asu^ii 

,4^LLaJ| jLjjj^j <U1 g»~ Mil ^jJI 

4jjI^j>JI dalL. tl £>£. ^K~ 1 £)| ^JjVI 4 -LajJJ Luj-C j Jl_u jJsj 

Ij-Jtf £_o-j^_j V j_3t_t]l ^Lj-a 3jlj^ <L>.jJ <jl ^Lbu Lulj 4_<-oL>. CjI 
cjLLaj^JLlj jLstjJl 4, „tl ,m Sjl^jv «L>.jji^ .lJi_u-^J 1 Jc^ > ‘ 

. ^JL*JI ( j_a <jl£La 3 _}LjlJI 4j^La 4 j>.j^ 30 <j-* j^l ^1 j-iujJ V 

jLstjJJ 4 jjIj^>JI 4 al LU< . 1 3 < 1 jLa I Jl^j 1 JJt £yz Jj9| SjLslJI 

Soll^Uj 

30 <j-a jl£l ^33j3 V CjI t-n < >JLlj jLt_Jl <?L-a 3jl^_>* £)l 

JjLa-C. I ^Jl j fc> 1 < ^j| LlJjLx. jJ tgljIu-uVI »U-v j_Lc 4dj-^a <L>.j.} 

<L>»j^ V jl 4 3l~-V a 3jj_t-o CJLafc £)l LjuwjJ CjLLa_jj>JLlj jLstjJl 6JJb 

Jjjt ^ cJLuk /j jl 4j^la CjL>.jJ 5 ^yC. CjLlaj^JLlj jLstjJl ^La^. 1 3jl^>Jl 
1 m *ui LX}-? La jl tjjLaJlj 1 nil (jru La aUl Sjlj^v (_r^ 
La j_A 3 jIj-j>J1 CjL>.jJ 3jUJ 1 Ijufc (jl tjllLaVl Cjlla j a c. ^jyic aLUj 

J-LLl jl dJsLLJl JuJjJ 


? 4dUMblf$ jUJf 5jf cHLi 4^1 ^ 


£ ^J^.1 g\ \ ^LJLl ^J-^4J JLt_lJ 1 J I L^-La 4 _<_ujLlI 1 ^.1 J-<-u 4 -lCdj VI Sj^LII 


J_L Jlj 1 ^ r a 1 a m^ (j! La£ 4 ^LLj mm 4^LLjJ1 ^JlA < j-° 

^j_a * < j ^j>-T |dni^ CJLafcj ' j 1 L a 1^ ^iil ^L-U 


<LLa^LtaJI 4 j < <ig Mill dJsLLJ! J_aJfc-a (j-4J tJ4>JI j, nil nj ^L-ll 1 n 




ClLh-i^oj 19 jbuJI ^9 6ujl JZ dl 63lkJI 


^Jjj^Iuj dLJLl 4_t-£LLau jJI l_^_La ju>JI ciJJj Lufc 1 ' aj Cjl_La_L>Jllj jLseuJI (jjlc* 
oLJll Lai /^U,,.tl *LJLl 4 jj!jl». 4^LLs 

(^^lc (jl (- i \ i m i (J- 1I2 H a miUj La^jG (jL$ jLlaVI CjLLa J}La-C. I 

w 3 y CJUjlIj tJjLa-C. VI oLua (_^JI 4 JLjj1d CjLsI < n a J5)jGifcj (jI 3jl^>JI 

(j_a 4_JL>. ^llJL (J^v <Vilj t^U < ntl ^ic. L^ia JjuI oLJ.1 (j_a CjI 3tUtl 0 JlA 
3jIj^>JI 4jwjJ Jji^3 < .<tl 3jl jl>JI 4jwjJ ^IGjj lu j-uLu (__£jl^>iJI ^jJuil 

LJLal Lv l luljj>. J< M,J La jjfc 3jlju>JI CjLvj.* I jukj t(jLa£.Vt Cr^ 

. cLsLLaJI <j_a lj_u£ 

(^jlj-^JI jjJlILII 4 tjjU L^jLloJ CJLufc (jl (^Jl j-aVI ^ j miJJ 

(j-oLkJI J-t-^iJI j_ulu_u_u La^J 4 _<_ojLlII ^9 ^jJuJIj jUt-JI ( jr 2 ^jJuJI (jr\j 
i(J_a-*JI jLj^jI £—& _}1_}j_J 3 jI^jv 4^>.jJ (jLa 4-jjII 3 a 1 L>U < 

4u>.j.i 3 V n 31 < h h-V a CjI Uj^Uj jLstuJI (jl ilaj>*jL} La-Lu 

4jt T uls (_yJl (^_aLLi]| <—2jllL>.VI I Jufc (^juu J t^Liil (j-a-C. jlujijl £-a 3jlj->Jt 
(_^ (^j!j-j>JI j-jjLljLfl i(jrOiL>JI LtK (^ ^jjuil BjlIjJLI J-aljjtJI 

La-4 <?Lj_U (^_Lc J.ia mi fl 4-*_Gl dajJL_u j_uLj (j£. L_Cuj CjI Uj-^JUj jUt_JI 
4_3_j_a_*JI CjIG-lL^JI ^ 3 m La-Lu ^L.,,.tl ^JLc. ^LJLl CjI_3_lL> (jGt_<_aj ^Jl 
4_auiuI j_uG (jjl t(j na Mill juGj V 4_uajLje_La Bjl^uv CjL>-j^ (_ r lc. 

jjLuaJ.1 t_ « i < tii CjJl^o ^ 4jj Ijl>.^_l>J I 4^1 Utl Lai t|jL>. jLjls jna Mill 

^u-a-uiJI 4-t-tTuI uLaj) 7t < It C—<—H.gj (_p£>jVl (ji^lu 4 jjI^_>JI 

_}!jil CjLcL*_C/I (j_a (JSLLGj oJJt 4jjI 4^LLaJI jjLua-aj t4_4juLJI ( jr Lc. 
4-j-LajVI *-*1 3 .Utl cJISLo^I (J_aljX. (j-aj (jlsjVI (j-^Lj (_^ 3 j^>.jJlI 4 » miU 
La-L u 4u! 4 jLa 1 h\c, ^Jl3j La 4 ^LUdJ t(^j^l ujLu_uIj (jia juu 1 g i 

CjlLa ^j_a (^yJI (J-uG V ^La^-I (j£. Cj LLa_u>J, I j jL^_lII 4JL>. ljy h Cj Ju^jj 
. jLLaVl i-_2VT ( J? Jju 4jj j_u>JI 4^LLaJI (jx. LluJlx (jl2 jLLaVI (j_a 4JLLL2 
jlfLa c 3j<^>ll J-t-^ (^ (jlajVI (^ ^jJuJI (^yJI Ljlaj jJ (j^ij 

(_^_2 dlj-J UL 4^jLtTu.a 3jj_t^ (_y]l (J-i-saj t—2j-t.<±2 jLLaVI CjI^_LIlC, 4^Lt_u-a 

V (^ylil 4 _l LojVI 4 3 jUH (jl (^yJJ 2jJfcJ (-HJ3 (_^2 c «j < ..tlj tCjl Uj^JLlj jLstjJI 
lj jLlaVl CjI^-Cl£. I a * 11 Lrt_u 
(_^jl^>JI j-jJail (^Jl luj-Laj *4j < ii a mi 11 4^LLaJI jjfcj jLstjJI juJj (^jJI 


•• 


6J.i vJI 63lhJI L^^lg'iVi 


(jl LjjlvjJ jLLaVI i _ r ic c_a_u^JI jj Cuj^SLll JiLa jJj 

4 j ( hLl3]1 SJlcLUI LiJu>.| I jl Lot i^j-AJtJI jbjijl £_a ^A4- m 3jlj^>JI 
<L>.jJ (jlj t 3 \~ V~ 3jj) i^i II £)! Ju*_Lijj_3 jLLaVI L-kVJ ^L^cl (j_uL_ul 
jl 4 ti lii-v Lr Jj-»J\ Jij-^l 4 3t-w a jL_ujVl J3J idldjj 3 j!jj>JI 

t nil (_ylc. Ig r a lj« mi 1 Jij^l 4 -LlL^ jLlaI <L>-j.i 

(^yi3 L^JUjLI^uV O 3_uJI ^yj3 ( _<J _} I J-t-uj I £ LtTujj ^yj3 d I ^ 1 | £ Jljfc j)_A ^ /» < / « < ^ 

3jL>. (^pDjV! ^U mi 4-u-LtI cj^uJ! (jj£j oy ** 4 ^j'^ll 

. L^ (jSL-uil 4j*J^_A J-LCJ 

J *3 iA-ILslII (Jl a mi ^3 J_ua5ej La ^1 Ldjiaj J-l ^->-VI l-<jL>JI <j_A 

J ♦ Cl ) Jl^_5cJLj jL»_lII j CjIj-l^-lII ^pU I M (jl LjJl>-jJ a!~ mi II 

d ^ !“•> a 4 _JLv <L>.Ijj L1a i^La-C-VI (J7 h oLII JlajjeTo V La-Lo Ju J mi 11 Jj-lII 

3jl^>Jl <L>»j.} (jj£j La-Lu i nil 4_Janit_Lc 3 jIjj>. <L>.jJ J>j-t-ATij 
3 j1j^>JI 4^wjJ JJl^j Lc (jl jl £__lLoIL<_uJ 4 j If. t Llh-uJ ^ylf. 1 (Jl .Vl ^yj 

Jlj- 3 ^y_A ^yjJI 4_3_LaJl1 SJljLoJI 4_o»Ll1I (_ d ♦ j 1 t~s ^-A ^Ls y ,.tl ^\r 

4_1jLj 4 \ mi 3 n (jI ^1\ ^La^VI 3jlj^>JI 4 j>.j^ ^e_u La-Lu 14_<_uIjjJI 
^1ji,! ^_y£ 3jlj^>JI JLSIjI 4»j ito ^1 Jjdu ciJLKi ^3 <- >1 milj t^L*JI jl Jua 

. jljJLl 4 jj!j^>JI ^j-sajLua^JI ^-llj 4 3Li-^ iJ.I 
cillj ^yi^. LlaLaTlaI (jl Lt£.j-il3j_A ^yJI (^^>*1 3 j_a Jjju 

3j!^>JI cjL^. jj^j (^jl^ (^1 4j^t_JI (3^LUI 

4j^j_a 4j>.j^ I 5j>jJlx (_y^ jLLaVI CjLIa J) of, <?LjJ»Ij Mill <>Lj-a jr'-j 4_ij 
j)l cJJjl_j Jl_u^_3_j LLjL^ jLLaVI cjLLa ^La-cI (j-c |oKl i Li^ Ijlj 

jJj (_y T L jv - Ij_a 4 J 3 LL 2 JI juV <«-*i a J}U^1 1 ^ ^ aj LtJL>. 3j^j3JlI LcwjJj-t5»Jjl 
4_ajL3JI cuL^_3_u^JI (_y£ ^K" m oj i^L-A-cVl ^>jla (J!La ^Ll 3jjLJI ^LlII CxjI^ 
.jjLuai,i Ijla (j^i »*i 1 tt*$ 4- i Ia j lH l-<jIjj>ji 


oll^lj jL^JI (> 4 jjIj^JI ^LUJI 
(J-u-<-u 4 -la-Ic. j I 4_jj>. jJ’ jJSJj Cj^L5LJu.a Jl>.jj V 4j I j»-A «/>"> 11 j ^ La-1»-I I 

jJu^all IjlA JMi^ul a La I (jjL*JI (jj^d JlSj tljufc 4^LLaJI j Ju-^_a (J^LitTu-ul 
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ClLh-i^oj 19 jbuJI ^ <ojl JZ dl 63lkJI 


4_ul_ij_^ *Liu_)V S 1U11 CjIjI ^Tr t nVI {_yA I jJLiXI 3^1 U tl ( j-c 

£j\,y-s ",11 ^Isula 3^'JLz * jl- 56 -^! ^JsLLaJI j (J-*-*-* 3Jo-I^ 

cjULa < h K j r m 4_j_lj^>J 4 JUJLl I jjt> ^ (j^J_cL*J1j 

100 4_Laj>«J. I JlLo 3jJ lS CxjI^ llil ^_jjIj jJI O^N-U 

jjL_ua_a (J-^3 4 _j_jLjj_$_5' CjI Utt a ^Liul cJa_Jl£jj £)? jJ l_ljj t JoI jLi_j_a 

CjI Jljj 4jjj_l! 1 4^LkJL J_aju a Lcujl 4 3K~ c a*.ju* < I jjt 2 "a\ U U 

.^LxjV! 3jJu9 

cjL«j^l>ji jjj-j (.' \«.i ti 4 _jJL*ji (jLiiiiui &j-& jjuj 
sl<T,, ..VI (jV j-JjUm jlt_a ^ 1 ^ ^*1 JlsVI 4_t-oL>JI Cjl^-tTaJlj 
jJLlj J_> jljju>JI j-a^Vj c^-cu-J cj! 3jlj^>JI o- 4 

^ <,. ^ ^tl ^JLjlII ^CuJ I 88 I j*Lc. * (jLajJl Lh 4 (J-°^ 

4jjUtj cj! U**- a <jl5Lal &£. ^IjT JLijj^ojb cJL>. 

J jlS^l (j| VI ijLsfcjJ! 3j|j^>Jl CjLvjJ Jjjlj^JI 
^j_a Cj l—L jj-cujlJ 1 4jL^j ^To- ^1 <■ * <^s \ ^j_a <_j^_3j 3jiX jjjt-wtl 

^j-u w L l^. 1 1 1930-1929 SjILflil IjlA 

^Lj^ ^j3 (J_u 1 jJjL« ^-lLv ^Laj^j-oj!J jI£j 3| i_<-<.u->. j_a-*J 4_La^_a 

C—it- u LjI j-lC. 4jjJLLaJ,l ^LjJ,Lj ^jJCj CxjISj 4_cojLl!I 4 t^^JLl (— 

(^1 Lc lLsIjIaj-g 22 2 U 11 3j_!s Cu_)l£j /2 U^t 1 ^\ Jlloj 

4j>.j^ 26 3 a J3I a c. VI ^Lj_aj i till ^Lo3 fjyi 3jlj^>Jl 4 j>.j^ 

oLJlIj cuL^jj-^ 4jwjj 81 Li3.U! <?LJJ 4jvj^ cul^ il 
. 4jwjj 55 jHc 700 

. ^jl^ILo4J160 0j, V\ 4 <_j j_u 1 j-xc. AJ^j 

Ci>K Mill <.«y -y"> 1930-1929 3jH3Jl J^L>^ 3 jj^ jiil 2 U>^.t 1 c«1 »"i u>lj 

4_C j^SZ-AJ 4jglf, Cul^ Cj^l^v mi O fj 1 jjlj i L^jvlj 

Cjjj_La5 4jj_tiu_til S^IuaJl dJj JljLJI 

C,JLUJ1 (jL5LaVIj 4.JU3 ^-LL^I l^_4 I J_A l_LcJJ (^yil 4_lj_>0 ^LjT !^yA 

Cj^tSLJLo CjMSLJLo Cjj£jj OjJ^ Ca4>.1j ^ylil Mill ( jy ic 

Cj^I K mi a 4JL^_>-1j dJjL^j j-5tjJl ^Lj-a 4_>.jJLa ^yC. 4_>oLi!l jju^aJlj 

(1) Hagen, A.W. Thermal Energy From The Sea Noyes Data Corporation London, 1975,P.3. 
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6JL» ^ JI 63lhJI L^^lg'iVi 


uAjuS\ Jl3j i2jlj_>JI JLSHjV 4JIa£j 4_4J^La (j-ajLuai- dll j j|j_a j^jj 

jI ^Jl j. i ^L>iJI LlLsj 4-l^JjlJI dj}L£Ldi! jJiLc j-* j^u^il ^JLc. 

Jl>.| j-lC. Jl3j t JL>JLl I JlA 4_aiLi ^ KTi ^ gUII (jxal irfVt^VI dll j djL^JI 

4 JjJL I j_a 4^LLail jj-uzh-a J>U:dJ jlSLata «qSj j-c, JL>JJ I juk (jr 3 ^JLcIjlII 
. (2) «J**]| oi» 

^JLjse-a 4_t-<-u-jj-3 4_^_d dJLvJ jj_3JI IjlA j-® dj 1 _Ll4.ix<^>JI ^JjIjI 
4-£j mi II dijL Lv l Ju9j tdiLLa_jx>J,lj jLstjJ! ( jr 3 4 jjIjj>JI 4^LLaJI 1 <d 

^Ic. J_*_JLJ 4_LjL>J-^ 4 Unr A £-l_*J! jL>. Ji_U I Ljl2J_4 

3jldjL>.jj ljM- dJ ^^1 jj-^II 0-* o^J * (3) 4 jiM 

Ijda 430 3-^ (j- 0 S^jLxJI oLJJ ^ILu-u jl£j t4j^j-o 4_>.j_i 20 4>jl juLa 

JxxJlj j^-C j^_dll (j-« Lil (jl j-lC 4C_sjljjdV ijr 3 L^jLiij)? ' 4 U**- a 

dl 1 -LlLXuJ Ij dj Lcn-U-<^>J I ^JUJI dj_>L_U I l_3j|jJiJ1 l_.t_Li.Uj JjJaUI 

j-o^l—Laj j -^-j J^ddi 4_tla^Jjl 4^UaJI j_iLua-« jJSjjj dij_LaJ ^Uilj 

^LlijL>J.I oj^ I t( jj-j>.VI 4_^LLjJI jjl t JJaVt (jr Lc. dJsjJI dUi 

4_ullJlj t4-cwjJj-tSjJI 4-ulL>JI ^ (, m < ,i 1 ^JjVI t \"i\ mi 4 Jd jlld_uJj-jJI 

. dll m < «i a ->JI fjlc 3 JljL_o]I <__2jj_kaJI <, m < n\ 
Sal U tl jjLua-a jjcj 4_3ejj ^jj^-I 3j»a ^LaTufcVI I Jj dll m < till < t*> , ,.\j \ 

dij— l-Ll-A cVl ^j-oJu^ll ^jdsl Jl^ 4diLLa_L>J,lj jLstjJI 4 jjIj^JI 

(J-^- t -J dll V\ "*■ a JU_ftd^l 4 U i mI^j IjlA 4^LLaJI jJuuzjq J^Lildol JljI 

jJtd j L^jI djIjLiJI 4 >JlA ^ajl t^jlitjJI Jlj 4jj-cia£. diljLc ^^^1 C. 

diLcujjj Jj« nil (jr ^ I 4 JL^aTu- 4)I Ca^tJ 4_daAie_La 3 jl^>. diL>.jJ ^ic. 

aVI J_3JLiI dll m» j < till (J^ljl (j^J t4_ul_3j_^£' dll uLaj^j 

J 1 « *" < mI 6 ^! cyjJLi djjLxl ^Hil 4_j^j^dVl djL^UJI ^yil IjlA 4^LLaJI 

^yujj^ju jj-A ^LJj JJ) < n*4^-JI jl^j djLL^II jlitjil (Jju 4jj_daj»JI diljLiJI 
^jJlJI JM^lxuI jl£L«l 4_<_ulj JlI jd^LJI j-o Lojj^ j-uTl<-u j-dL-ULa 4_*_cL>» j_c 

(2) Herman, S.W.(Energy Futures), Ballinger Publishing Co, Cambridge, Mass, U.S.A,1977,P.152. 

(3) Hagen, op.Citp2. 

(4) Herman, S.W.op.cit. P.150. 
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CiUujuJIg jbuJI y^S <ojl jx Jl 63lkJI 


j*j_AJJ /^\jA_JJj—iJ| jl_C ( _ r li2. J-A-AJ 4i-i>a J j» Mil jbt-JI (^jlj^Jl 

4jkjJ Cjli fi[jX\ j-A 4 jjIj_». J a~ < nj jitj_A jLiJI I Jufe j-Lfc-iJ ^ylc. AjC At! 
juu jLiJI Ijla J-q.*_uxuJ >m (jyic. 3 ^jjs.j_1.Ij 1 j m a) 4_JL*JI 3jIj^>JI 

(jrUjjILl! j_A £jL>JI jL*J1 La| t^LJj J^J uLj-J-A jrUjJJ Jj* nil lj ^ cilli 
^ajJLj tijjj J_*_J .jLA^.VI j-A 3_}jLJI oLJLl J a A*n nj t a 4_a_L^j ^Cll3 

Ju j l I JiSLaj 3j^a ji&jll ^Jl t A~X11 jtjjjjJI jlx. ^ g> <>* ^ 

Lr^ 4j-^J^ J a*~m<U jliJI jl d.t- LV 4illU 3jjjJL \lxJt J_jJLluJI ^LLL 
jj_>jj-jJI ^1 jit-ill j_A (J 3~ n j^-3 mii 4 3-Li. I 4 U^JU aIjj>.I 

jLSLaVI j_c c-3 1~ -76-j a j. <C A11 aJlAj . 3jjJlII j a~ < in IjiSLaj ijitjlLs lJuSUI 
aVJ jfc I jl3^ 4_3jL_uJ! jjj mi^AII a La1*JI 1^1 aa~ < »l ^yUJI 

^jLlILs tL»* «>»tl j_a <d uLajJLiIa Ci>j *111 j-Lc-u ^JLc. 

i Ltia-JI JJLj 0j-3e-x J 3jljj>* <L>.J_} jl_3 aUI ^Ja-<-ti (jyic. JaJuiaJI JjSj jrtj». 4 jI 

t ^“Xa 4_*2 _u£!j j\JjJJ (J-LjLtTuJ J_4 _jLL_uJ ^jLlII aLU jLjfcJ jlfTj 

aUo! JJ t »n 3jjjJI oJJt> CjI jlaL- jl C.4-LVJ . lJuSJJ £jL». ^J 4j <_3Jl3jj 
. 4_>.y<3l.l 3jjjJI fu-uL l_£jju Jl>-Ij 

jLstjJI 4jjIj_>JI 4J3LL2JI JMJtl^l jLLcL*JI j-« jj>.T j^L ^3 

fj-3jj t (6 ) j_j_uj JJ) < njI 3 ^Ll3j ^yjfc-ujl^-jj Ij a 4jl^L>- f^£> CjI Lij^J. Ij 

(JL^jlL_uIj I «A%jl 4.31x1! BjjjJI JUju^uI ^jaa-uji^-jj Ij a 4 _*_«Lw 3j£Ls 

j Cu SjjdoVl jUjSuai! LK ijr ^j (OLLujjIlII Jj» nil ( jr ^ jujjjjl J Jlj Luj-o^I 

^LiJI ^yic L^jLijJ Jju <j^j-c. jlJjIII ^L.Ljj ^jUja! 

^LJLl ■ LjL-v. j_4 l_3JI£3 j_« J^QJL J13 j I j_a jl t jj-L<-ujj-3JI ^Jjls 

c_LL>» j_a 4_i^Jj i jJLLiJI ^yJI j^t-j-ll j-*^ j-« jjLJI ^Loil 41 aUJ! 4JLjlaJI 
i^laLUl ^yJI j^tjJI jlaj-C, j_A BJlIjIU ^Lj^JI J2j lUj^ISLTu-a ^jlaj j->*T 
j— a 3jJj 3JLI 4^LkJI ^ J Vi t >n jl ^y^a-uji^- jjl<-A 4_*_aLv. 3jSLs ^j13j IjJ 
J2Jj (^jJI jj->-jjj-i^JI ^LjIj aLaJLI ^Lj^JI JlLtilL ^Ll3JI ^ jrujjlll 
. 4_^L>. j A, „ d L., ,.l jj jl l-ljjLI <4 L, ,,l jj La t j_LLUI ^Jl j_A 
j^_l£j_Ji/ L^Ljj_aI 4_j_aj_ 3JI ^jl*JI 4 mi miJ_a cjjl^c 1974 ^Lc 

150 ^ JjLoJI jJu-aXI (5) 
150 (J* .JjLoJI jJl^AI (6) 
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6JL» ^ JI 63lhJI L^^l^iVi 


^L^_lJI ^j3 4jjIj^>JI 4^Hail 4 -lHjJI t__ol^_>»iI 4_<-uljJ (j-CuSL^-a I 

4_i_L3 J}_j 1j_C 4 _j I Jljvj_j V 4jI tyC&j. <.u 11 CjLstjl CxjHj . Cj LLa_e>J> I j 

(j I j j f, .^JsLLaJI (j_c jjLj-aJI IjLjfc ♦ ~ < n V 4_ujje>«j CjLLaet_c ^Lu ^Lal 

(jl 5l t Cj1jVjjJ1 (jCJ^L-a CjLLa < U^.t I ^Jufc Jiuj ^LAjI UuJH3 

I Je>JjJI Jalj jJLtSLli (j- 4 Lr^l J- 4 -^ 4 U-wJU 4 -oKj Jjljla 

(Halj jL£ cJiil 100) lHIjIJLusI00 L^jjj^ 4_j_u^>o *Liujl ^jH 4j 1 c.j 

4_j_u^_>«j 4laet_a 4 j I *LHj| ^<uj (jVI ^Ij tjVjJ 200 ^j-ojli^l t rtK*m< 

4-o^LoJI ^ mi»II CjIjJujJI J^L>. ciJLJj pli (jl ^jUll (j- 4 (jl 


:^UU 2^9^19 jLi»9 

Jui3 .4 - i UjlJIj 4- uJ . H I 4_ewL<JI c j_a Ll^Lc-4 lj_al JjLSu-^l I Jufc JlLa (j_a Jjljwj 
i L^JM i mV 4_4j 5U,I LewjijiSHII V <_^il j ^ «^ti i j* cJLla jewjj 

_jl~ aVI < aVI J^l ^^ ^ 1^ 4 ^ \1 a t *tl /& ^ji \l ~«^ 1 / 

{j-a (J- t - Jw j LjJLw 5 ^_^j_j_II 4- j L > jij-t SLi iI CjIII (jH <_pajVl ^-La-t-u u x i 


J N < » l (l)L^-ol J_J^ 

CjI^-jJljJ.1 {j-a 4-C.^jasz-a 


h Ij-ol jjLeai.1 I Jufc (JlLfl (J^ SUL I til 

ialu ^yjJI 4jjl iAtl^l J_cl jjlJI 4x. j-ASt-A 


oLjlII l_A4 J_>o 4 tj a 4 <?K*n 4^1 U11 j.'i/Nfl 

Ltiajl CJLlAj t^jj>.VI jjLeai.1 4_t^l_Loj L-JLLail 4 -lsSj jl ♦ > 4jjl 

4l_J4jl J_*_j ^_<Ialj Mi l 1 ^ mfl) (jla^-OJ CjIJlJ ^_pil 4 -lLlJI J-ol jj»JI 
JMJl^uVI ^ 4 I 4 HJI 4^uue>JI jlkiwVb 0^^' 

qJA 1_Aj_lC ( j^- eJjJbitJ V CjI Uj-wIIj jletjJI 4 jj!j_>JI 4^LLaJlj t 4^LLail 
‘ L> >"j ^ i mI ^jlj 4_^aL>JI L^jM< mi a I 4 ] (jl C-<-l>. 4^LLaJI 

. 4_44^Ltl lio^J-Clil j^J-A 4£.^AJ5e_« 

4jjIjj>JI 4^LLail (J^Lilu-ol ^jl£L«l '^llj ^_^_<jjL-oVI Haj-tfuil ^jl 

^Lj-oj , »tl &\-±a (j\j 3jlj^>JI 4ewjJ CjLH_e>Hlj jletjil 

<-> mmIIj i3_}L*J! ^ 4j^1a 4ewjJ 15 (j_c (3j-Hll 11^ J-Sj ^ ^L^cVl 
Bjl^ew CjLvj 4 3_i>^ ( jr H (J-^-*J (_pil CjLLaj>HI 3<iL^ (jI 4JLuL>- jjfc dlli 

4,jjl_tjjJ! jJl^iX! (7) 
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llllb^toJId jbuJI y^S &-Jjl JX Jl OJUaJI 


4_jjL3_4 */.3-2 3-4 j^t^l 3-c. J-jj-j Vj I Jlj>- 4 i^avr'iA 3jL*JI 35 ^-* 

^_<IoljJIj ^st_3JI (_yk J-4 -*j <_ddl cjLLajt-^JLI */.30 j>jJl>. (_^ 

C-c Jv L^ (jl ( jr JJL^j (_^jLse_A ju^lc. CjLLa_pJJj jUt-JI ( J? 3 4 j9UoJI j-uxlc. j)l 

3^ 1 AC 11 tjjjlixllj ^5C_3JI JL>JI J_A l_4^ i4_L4J JlJ V 2 U^.t I 

jUt_JI <> ^jlj^Jt ^LUJI jJl^ (>l aJULtJI GlWU Ijl>* 

CjLwjJ (Jjll*_« (JijL^ do^HiJ 0 jL 4 TLt- 4 .nl ^Lal 1_3 jI_c. (jSLtHiJ V 

^LdidV 4_4£^La (j^LdVI j-!£l (jl (jj-ij ^Lc m<; Jj-UI (jSUjj 

4jlsIjJ! 4 3 tvd I tiJJj (£l t^jjj! jJ,! (jrij 4j^_5t_iJI 3 k Ld. I (_j-A cjIU^H <>jla Jiu 
^•L»-cuVI 4-ua^-b t4 jj_L>- 23,5j ^1jTn-uVI dojv (JL^-tlu 23,5 (jIoj_*JI do(ju 
t^kLtdl (_y^ lg?a 3jL*JI (jj^d 4l?Uill 0 JlA 4_La3LuJI 
(jl »lj~ < dVI doo- (j£. Ijuu jl£VI ^j^VI (jIoj_jJI < UjU-L ^k 4 -jlsIjJI 

(- flf. VI (_^k (jj^d (_yJj-L>dlj (^yJl 4 Mill (judo2JI j^C LfcjLAJ Cm ( It) 0 Jufc 

Jl>.|JJ 4-uISLaIj ^t 4 < nj 1-4-4 (j-i j tt 3 11 3 jdL_uJI 3jj jL.Jall 3j}Jj_jJL> Ij3G I 

L-C. 4 U >»U J-ji-dtJ (jSUdl (j-4 (J-AJ5CJ 31 - 4 ^ VIj ( till (jrU ^£jljJ». (jljLb 

. 4_LluJI jl (J_4 

jL^_jJI 3^-4- c -^l (JT-^I ^ ^ < M II (j-4 l£jIjl>JI ^jJLdl (J^l idj-kj jjj 
_ijJu>. (_^ ^do-taJI (jyl^- 3jlj^>JI 4-»*j-i (jj^d : 4_dljJI 3 jj_coJI LjJl>.jJ 4jjI jd,l 
(j_4 I ^ ^ 4 * »■ 4_oLc 4_3-do JijjL>dl oJJb (j-4-uo ^ 3 m j 4^ 4 j>.jJ 27-25 
(^jJIj-». (^1 J-t-olI J_jj-<_a]l (jlsLiitjVl-J 3jljj>J! 4 j%.j^ jLkb »^p-4 100-50 
(_J_3 j-J^-cail (^oljitjVl IjlA L-k^JUJ j2a 200 3 4 c, (^J-Lc 4 j^4 CjL>.jJ 10 
3jlj-J>dl 4^>-jJ Jl^-Lj ciU5 JlJU t«(^jlj->dl jljLOtjVl)) ^-ljjL-J 3jl^>JI 
t^-j_4 700 3 4r, 4 j^1a cjL>.j^ 7 (_^JI 3 <«-V*<4 ^(jjd^ Jj^*-4j 

3jlj^>JI 4 i>-jJ m Vj i LlJj_3j ^p-4 C_3i | '3 4^ 4 j^J_4 CjLvjJ 5 (_^-Ilj 

3? ^-lc, ‘4 j^14 CjU.jJ 4 3_c J-I^l 3Ui^t (^yk. ^o- tjJollU o'jjt Jl4 ^ 
4jj!jl>* j s\ a 4j I jLlT^Vl jdwLj V I JlA (^jlj->dl j^JlIII 

3kl_L4 ciiLufc 3 I <—SjjJlilb 14-jJ| jj>»^-L>J I 4^1doJI jjLt-O-4 (J!l 4 J^SfcjJ! JJL& (_y^ 

cj! 33 mmII 3-4 (jko-ij j 4 Lul£j_5 4do_uiij c3ljl_4 cj! jlot_dl j-*s 

3jIj_jv 4_>.jj j_3j (^yJI ^JiJ-j jl^ 3jlj-oJI 3 _a 3j-u£ CjLj_ 4^ ^t_dl j-*-3 (_ T b 

(^jdl ^jJLlII 3 l ♦ 3 <M’ L^_l 2 Lbtxlojl ( jy I(il 3jJ_caJI 3-4 jkuJ LulcoJ-4 4>LJlI 
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6J.I yjI 63lbJI L^^lg'iVi 


4jjIjl>JI j n! I CjI^jjG jjvj c_jLiC ciJJj j_A LlA 4_Lc. ^K ~) 

\jjb £jc. 3jj-^ (l)^j u U»j J I 


I 

3 

500 

1000 


j[^l\ Ja jrjaUI :(l) JSLi 

ciL15 Julj ^Lj La 4 ^ U * a fu}UI £jJlJI j^jj I5l 

^ jr i_c L&jLiiijJ ^-1 j £)l Lai 4 U ^LLa 1 1 ^ t n£)') 4 jJbj^ jL l l L I 3JLlu^j 

c_j^iLaJ,l (jj5L (_y-IjVI 4JL>JI ^ 4^ala (_ylc jl 4 _<_ujLjJI 

(_y_ll JiTt-L* t_'—i-JL jI j-xC 4 (_yJI (j-° 3jjLJIj 4 _LLLluJI oLjJll jc-us 

I Jl^v. 3j-j_l5~ CjI j a ^ i^ltaTo CjLL^>J,I (jl C-t- cv -j t3 JuJlC CjljGajJL^ 4 ^Luj-o 
(_ yj3 (_y.Lt.U-Ll l 3jlj^>Jl CjLwjjj (_y^Lalll (_P»L^itJ^U l^-^J 

IjJ 13j_ l.l£^ 3jLjlI 1 (_y^ oj^ <>LjXI c-t- u ljl ^Lst^l (jLb 3 jIjl>J1 cjL>.jj 

q^sj^. (_y^ 3 Jljju CjL^I < II a 3jl^>JI CjL>-jJ Jjjlia j-^j 3 t5l (_yIL>. 
4 J 3 LL 2 JJ CjI U**- a aLiul Ljjl t,o~4lj Llar.j Lalf. (Jj_l3JJ j-lc (j-a Jl3£ 

-4_k^j.l (_yj-tJ C-<-L>> - 4_<-Uj LJ I tj ^ U> ’ n (j ^3 (J I (J-°J t 4-LUj LJ I (^ylc. 

LLsLL ji(jV t3j^.j L^JI (Jju-ojJl 1 nj (_^Lll j^LLi,! (j-® 

(jrGLdLjLllj cjlj^Vlj ^julIIj cjlj-t^jfclll (j^a j- u 5LH jGj <^\Lm 

(_yJl 4_3 LGjVLi t4_il_Lu Laj aljic (j- 4 4_j_a^_jJ! ^l^jLvLujvIj <,. A\l d L, I1 
4 J 3 LL 2 JI CJM^LluI Jlj-<-ul {j-a 4_u^j3 4J£2l>J.I 1 Min (jl J<>>3j tdJ5 
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OlkuaaJIg jbuJI 6-.jljaJI 6JUaJI 


^j-<4 4 _l-LSs—<- u_11 lIjL3L-3^TJ1j (jjJll ^ I 4_LC.Lu-£aJI J^^LlXI (JlLa 

-4_j_3_jj_JI J^laLlXI (j-a 4 _lJjj 3 Cxjl^ jJ l u^tl (J^ju £) I 

(jL£ lil 4_t-iDLifcjj 4 _uLjj^SLII 4^LLaJI ^j-a (J^LlII £Jufc JljjJJ ^ylc 

jjl i4_aL*JI 4_ul_jj_^JI 4^> Mill (j_a JpoLlXI oJl^J JL^ijJ c-uJLxcaJI ^j- 4 

^-jjLTu-a UiluiMt <L>.L>. V il ^al ed^L^Vt Jjt ^-uu I 

(jLb j^t_jJI q^sj-C- ljr ^ 4 U ->JJ aLtfujj C.<- o . 4_ulitJI 4JUJI Lai 
£>£LJj t^llLa oLjll J2U 4Jjjla c-x-uLjl J_a Lufc 4jwLv }L$ t <_3Jbitj £_udj_JI 
(jjjJI (J_a^O 3jjLS 6jJl£2 ^3^ <\-U2jLA ^.Ltfojl LlA «-^tl 

djujluji jbfc_JI (Jj^IuJI ^j-C, C_^2H]I ^j| VI ^Ul 

CjtjjJLlt JjLlILa J_aVl JlS (J1 4 Mill J-2*-} J!u ^1J_aVlj t rtt^l J-*JI 

lo" Ojjj-uz) VJ IUtl ^j_a t^jJI ^JI_C SJljLcuJI 4_p>jJj-tSLill 

jLre_JI j si <>*» a J}Ul^1 4_aa^La^it£l (jSLiaJ CjL^III &J-& p j^ 1 »^ 

CjLjj_*_us 4j? £)JJu?cj V JUJLl ljufc ^ (j-A aLal*J' t4jjlj^>JI 

4jI {JJ £i 3 JljjvjJI p K ^ j La-Jjj Ut~ tl I Jufc (JlLa j»Lal 4_^>-jJj_t^j 

CjL^IjJlII g. Ij-J**l QJ? ♦ J 1 nj (jVI ^Jl 4_ajLc 4 I-^i **- a 4 j| ^Ltoul ^clu 



^ 1 c. La^_oLjj L^jLcjj L^jLaUoIj 3JljL-uJI ^LjJI 4 ♦ J «t^> 4^JJU3 

L^jL^j_>oj ^t_iJI ^1 j_xa I 4-t-LLU 4_^j_*_x3 iSj3j ^^ Cy* ^ tCjLuaJil 
CjjJl>. 1 (i ) La 1 4 3Lr^t U (—SjjJaJI Jli 4 ,# 11 ^ J_aj 

(jl Cj^_j_JI ^1 ^JUil i^IoLLa ( 3 1~ -V a 4j^3 Cj'jI i ^ c , I 

jj-a L^_j-a^tJ V j-5tjJI 4_aj|_3JI 4 /t, I ^j| 1 4_<_ajl_jJI jLstjJI ^l_La 

JuV I jJj i4_ajL3i,l ^ylc. L^jJl^ j»u.^>LcVI j I 3j»u5Lll j-lj_a VI 0 Jl& JlLa 
t^_slj_ll jLllvIj a <^tl 4JL>. jLlIc.VI jj_aVl ^Juk Ju>. I ^j_a 

^j-saAj 4-L-la ^JLj-aI ^]\ Ja-aj CjLcj-«-uj j.j < <n (_^3JI 4j^-5tjJI CjIjLuJI ciJllA 
U^jJ u-uu L^Li> Lfclj_3e_a 4 Ul jl 4UI L)^ (jLp-Vl 





6J.i vJI 63lbJI L^^lg'iVi 


CjUqLujkVI Jl>. I ^y»-uj 1 JlJj tj, 4~ i <i 4 J< mi) 6j2 J_4 2jj 3 4_Laj>JJ j| 

BJljLs Cjli CjIjLj pJl 0 Jl_A> Ji<_4 Jlo 3 <j_4 i4_4j}UI 

<-« \ >s~> mi (j-a 3jIjl>JI JLSlu! (jl <—sjjjlU il *4 t-t^U 

J_3_1_Lj 3jIj^>JI {j\ 1 jukj i JjLjJ! ^c.julu ^ jjL>- JjL_u 

* 4_La_>JJ 3«iLa^ JlC.L<_uj L 4-4 t£^_<_u| Jl*_4j 4_La_>iJ,I . .< j-lC- 

J 4 k~ < « ■ 4 j-5fc-Jl ^^ 65 <jr^ jLloJ fU lijj 

c 3 1 ~ V 4 ^_ ;r J_c (j-4 L^jujjjJ 4 _<_ujLlI 1 ^Jl 4U>iU (j-* 4^LLaJl J-3 j 4JLt.u.4 

Cy* a^LkJl J-lIi .La^J! f U oL>Lp* 0^' JISL^T 

4^L^J1 4_£)LL=JI ^Luj jLpJl 1 4-<-uJLJI ^Jj ^^-til ^ye^^-C. 

^Jl y 'X- X ! I O L- l —4 j I ^ Ju_4J 4 _uL>J_^ L^^Luu\ 4 t^> ( (I b-> 1 ^ 1 £1 3 Jjzt-i] I {^yZs^yC. 
^-uu lj^> 4_i_ajL_ jJI i yc. Bjluu 4^11 m 4 ^Ic iUI Cxjl^ I jl (^£LIj .4_<_ajl_jJI 

^J|J-J j Vjl 4-pl 4-aKlIl jLjj-J L 4-4 4JjjIs Cj^LISj <-d}L_ul ^u£j3 

L 4 I iLxjLj t „Vl Jj_Ls c, 1 j 1 (i j 4 _j_jLjj-^J1 4sLLaJl ^j-4 4(ii^ (jljuLa 

JUit <> a^J.1 ^>4 BjJjDLI 4slkJl JUCl^uI 34 * jJ>^\ jL3k]| 

jLc (-^J^_*_4 J_A l_4^ aljglt ^Ljj-^LIl 

/d 4 I U tl jLjjjHJ (j_4 JuJulII 4 JI 4 »*< ( 111 JLClJuMJ 

^ojLJI ^1 4_La^>J,l 4 4 _U-U_lILj 1-41 

c_4_uIjV1 {^2i ^ •j «U>tl jLiJl JJL Ll>.jJ j-t5o ^j| lil 4K mi 4 4jI jSLtliJ V Iji^ 
t(^rL>.J)jjLt^Jl 4_4 ^L<_u (jl-4-t^aJ 4jli^Jl 4_tB 1-4J 4_4 Jl3Il 4 jL^t-Jl ^yS^C. 

^jJl Mill cjIju 4Ui mI y {j-a 4_ji l_4^ 

- ^ •j < «k»tl jUlII 4j 

y.isy.i& MlL4 g-c.L>. jl O^J-^ Lr^ 3^-11 4 ^i»4 C-JLIlj 1 1-4 1 j(j 

Jl_j_ 3 ^ ^U/tl 4^>U1 <UjU-^.t jl Mr.Vl (j\JU JiiwVl 

.3^_uSLIl ^-Lt-u uLaj)l^>4U^Il V C u ^J 4_<_ubjJl 

jl 4 _i_ujLjJI 4 1j_(_u 4_Laj>JJ ^_^j_4 jLll^I ^S^Tu ^->>1 <-_.<_}L>- LiJLafc 

CjLIa_5e_4 t^tl / ^4 t ^IL3JLl 43 LL 2 JI ^Ltaj 4 »j «U jjfcj 

jLjfc_J 4 il nilJ-J Bjl^l 1 ^UJ 4->- jf\ £1 \s 1 CjIjJJlII b- 4 AJ 

L-kllSLU \ Ci-AJj ^j_4 jlitjil ‘ k> ♦ ‘'-^ ^l-« 

3^_J_tSLIl ,L11 CjL l 4^ jLllcVIj LjJl>.| lilj I 3 j-4 4 L 4 ^1 cil-CV 
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Olh£uJI 9 jbuJI OjjlJjJI 6JUaJI 


*U| ^yc jJ_ua-c ^LoI LLcuAjI Ju>o 4^LLaJI CjLLaoe_a (jr ^ ^JLaJlLuiXI 

3j^u£ J^loLLa (jlj 4 _l^L>. (jlal^cVI jj-c JljJulII 4JLauLujjl ^JlII 

aUl I JlA < j-« 3 jl 3~ I nVl (jl .oLJll jjl 1^14 JuljlLa ^^a-33 q-A ^L»J ^JL*JI 
. JuljlLo ^LoTlaI j-o 4Jjl3ejj I JJt ^>Lkil j ' Juj-u-u ^3 ft! 

j_A 4u9LLaJI CjLLaot-a *LiuuV £_sljJJ <La$i^La 4_<_u1jJ ClJLiJI c_<jL>JI 

( j r lil 4_uli,l CjLjI^.l>JI <j_a 4 3h 3r a ^IjjLj 3a^JU-a jLstuiLs ♦ ^Lt-j 1 l_<jL>JI 
jU*_JI ^Lxa 4- LuL a j-l^[1c. 4_t*oL>. i_3jj_L 3 (JIo ( jr 3 jjIluu 

(jl 4_u^ Ml V l_4_4J . Luoj I 4-L u La 3 j1ju>. CjLvjJ L^jLo* C< a I4 Lj Ju9j 

4_3j^_Ls (_^ >L>*JU ( j r l*_U_U 4_4-oLifcJ jOLjJI 4J3LL2 JI CjLLx5C-4 

e_3u£Hlj jotuil JlLo <Lj_ui_ujJI 4 «:l^_>»Lb t4jjot_iJI CjLoISLII oJJb 3Ljjv 

^juj Cxjl^ Ij-l. 1^ lj-uv Jl^u L^jt ^^yJju La-a ^<oc_>J I 3 > l£ 3 _il_*J I (j 

SjjLJI J3I a f. VI i>Lj_o (jl C.^- LJV J t^jowl 4^>. ( j_cj CjLuISJI 4_j3 

J^l VI 4uvjJ ^Lijjl (JLaTp- 1 ^Jju I Jufc (jLS t ^~X11 JlJj_l1] ^J_qjlL_uJ 

I jl 4-L-JL {j* a" ^1,1 JL ^J-Ltiuj V <_(_iIIjoJI £Jl& ^JlLo ^jSLI. 1 L»j <,. \ jl. u/p 

oLj_a <j_a CjLj_a^ JJlj (_j_II j 1 (I (JJJlSIaj 

«Lul juti! j!jJ. 1 j-uSLll JjL*^.^Lxa o_owj V! (_j.ll (^L^VI 

Jjlj 4_jjot_iJI 3l_ p> J' iKjmi n (_^j| Ijuk (j I ifJl 4 1 m^LI 

jl t 1 ^ ♦" 

i >\ CjLLajj>JUj jlofc-J! 4 jjIjl>JI 4^LLaJI J^LilLwol j.K 3"lla (jil 
l-o^IlII (j-o 3 JuJulII <__<jIju>JI ^ 4jjot_iJI 4 -lllU 41 3 <aj 4 ul<jjIj CjL_ajIjJ 

4_owLUI (JI^^VIj 4_jjllojJ,I 4jjIj^>JI (j-sajL-i^>JI ^1\ jLstull (_y£ljX.juIaJI 
4 3l~rL.il 4 -lLuJI l_<jIju>JIj 3JljLoJI 4ujot_JI CjIjLuJIj ^1j-«VI 4uLuioj SjoLtaJI 
.3jj^Jiil 4 3U /11 4 jJL oallSVI CjLiUllI 4 _*_j_lLd j 4ujot_JI CjLuISLII 3Lu>J 

:±jUJt 5 jf j* ^ g^LAMilt SjJi 

jLor 111 (_j_b 4 _jjIj->JI 4^LLlII ^IjotIL_uV LjJL>. ^L>11 jj^_LaJ! (JTl^uj 

^Lj_dj ^ U mi 11 (j \.j 3jIjo>JI cjL>»jj u-^ 4 _>oLlII tCjl Uj^tlj 

jl 4uwp,3ll 3 jjJl 1I Lai (J^ju (_jHlI 4 jjI^u>JI (2H^-1.I (JLaJLujilu 

^yic 4JLaL*JI 4 al^ i^Ll 4_aL*JI JojU4,U 4 jLLj udllAj . 4 1331,1 3jjjJI 
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6JL» ^ JI 63lbJI 


jjfc *U! jlitj ^LuV Lol tjJtj-o ^1 <L>»L5tj 1 ^K’<^ i4_ajL<jJI cjIjjjJI 

JssjJLud ^Jj J_$ju_ijiX1 ^£ji>s*\\ jLiil ^-iie-uJ jl 4 j>.3 1 1 3jjJlII JL^Jl 

jl ^Lu^/ j-cj ^1 <L>.L>JI ciJl_LA tfiLjJLc 

jLss-jJI LsA^- J-*-*J J-tl^elJI 4 U < nl^j 

tlJLiJl Lol t^LaJ! <U» <<M1 jLiJl Cr^ (j^3V U1 uLaJu-tfaJI 

Lr^I (J- 4 4_>»j)^iw Jju *L1I jlit_j Jjj^Iu <±.t- t> . L_3lt£Lll ^ < imj Jl 

. jLiJI ( j\ 4_l3j <?Lj a 

4_^JajVI ^j-o (^1 l_g_La (j^SCTu ^1 4j^lilJI 4_u_u_u^JI jil oJlA 

3J_^>.V1 < llILLa (1>^j '413311 j| 4 jv jp3 II cjIjjjJI ^ ic 4JLcL*JI 

Cjlir <3^11 J-sjlLujj t^LteaJ JSLI 4_ul jJI /-o->JI <_ < < m*w Jg»*n I 

C-<-ljv 4_<_u_jLjJI ^Jl <_3 _j_£LU £yA oLJJ jc_Ua] 4->. ef) 3 11 diljjjJI 

V oljLLl! (j^IVtlf [Sj ^' ^>Lsr <>ia J g ♦**<< <n t L^Jl «t~ r »l 
jl Jj_Jj_£LII jLUai^l (j-Lgr < JlL« *l_ll jlifcj 3j>^>.jJ,lj lJuISuj 
I '4 cdij^ t j±A\ ^\ ,>Ju jti\ *U! 2L$1 i OJ^ ^? oljLL 3L? 

Jl «t~ Mil {jA Ju}l_3 ^UajLJI ^yic 4^*jIL3J,l 3jjjJt 4 JLsLjlI1 4 U->»U CoIAjI 

CjljjjJI Lot . JlJj— lIJI J j^LStt-lTtil 4j^lkil ^Lj-U CjLl 4^ t***l 4- «>> /a 

^1 c rt^ll t jU-Jl 4 JUju-<-oJ.1 CjLsfcu^aJLl ciJll^ 413311 
Jl <> f.Vl jj-o 3jjLxJl ^LJLl Cjlit-tJa-a ^1\ <L>.L>. JjxJl£ U£ 

.cJ^Ul ^JJ 

4_jjlj»j>JI jjLg^JlI 4JUUJ1 4 <vt^lVl 3jiLa^ jl UjL-u Jl^j 
jjk ciU j <_ « \ Millj /3 ^Jl»3j Vj 1 Jl>. 4 «>t 3^ CjLlaj^JLlj jLstjJl 

LujJlj Li*Jl 3jlj^>Jl CjL>.jJl» ‘La^&zt-a 4jj1j_>J1 ^ISLII ( j_c 3^La^ jf 
OJJ 1 A cl^V ^3J1 4jj J_>J! 4_u^Ui] 4jj-lsa_(Jl 3^1 ACti ^ L 1 < J_<^*j ^3il 

: (jr Jt 4 3h3r a CjL>.j_} 

jjLJ! j^LuaX! 3jl jj>> 4_>.j^—jL>JI j_Lu^i,I 3jl^w 
jL>J! jju-aXI 4jvj^ 

^Ukj t43lUU cjL^jjJL 4JL>J1 ^Ixjt ^ 3jlj^>Jl cjL>.j^ 

/ 4 3lU ^ 3jlj->. 4 jvjJ 273 j 3 4jvjJ JjL*j 4j^H1 3j1^>J1 CjLxjJ 
J^fcj 4 _>>jJ_3_1I 3jjjJI J-*-*3 4_Ljj^_c ^j| Luisjlt^l cilli (jy^J 
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Olh£uJI 9 jbuJI 6ujlJjJI 6JUaJI 


(^1 jueuJ,l ( _ t 3 L$j|j 3u_j!Lo aL>.jJ 27 “Au^ '"" oL+a SjIjjs. AukjJ 
(jV jjeuJkl (jrS aU,l -5juj) Su^La 23 3 jIjl>. Auj.j. 5 jL=tJlj sUI (jus ££)ul 
al_U jlieu (jlj ((^jU. jJluaji (jus V L^jl j uLJll (j-o jjV j~tl 3jlja>. 
Sjljas. 4=>-j_} (jr^- a La (_j-^i (Jj=Gu j t a~i < \ 11 i 3"i < v~n (jrtJjjUll i _ 7 -S OJJj-a Jju 
:(_£jLji 3 3JL>J! tfjut j»UilII !04! SsiLsSLII (jla 3u^La 12 

(12+273) - (23+273) 

(23+273) 

11/296= 3*USU1 
'/•3,7 = 

oIjjjJI Lg-tC. 313311 CjljjjJ! 3 atVtf ^ SaliSLlI <_3l3ieJ Vj 
(jjHu jGtull yjjs j-3r j~i_t (_g jJI jLiJla 1I JL>. ^ Ga33e >a Luaj) Lgj| j| 
jJLual! yjJt t .it! oLus (jl (_ ' 1 1 iH 1 ntl oL+a SjIjls. <Aj>.j.i jj-o Jal 43jlja>. 

j a" , 11 _i iHJjJj <3 j!ju>JI <AuLilia3x-> jLill Jjjju i_gjJI (_gjlju»JI 

JjjL^ (j-a Ju}t-3 j3eul! jL*JI 1 .ill aLua (jj: 3jlja>JI (jluj-au 

3ujla 27 j-LajjJt oLus Sjljax. Cxil^ u l+j * nt (_£jlja>. 
3 j1jl>. (j^£u ^-^a ^a^lu Lula i3u^la l 1 )L>.jU 8 VI ^Lua 3 j!jl>. 

3JL>J! tfjut 3ujla 3+»-jJ 12 (_33sm 3ujLo 3+f-jJ 23 jleul! ^ jUJ! 
( _ t Jlc. 4-LaLxJI 3 U H SeLaSL! 4ujl , <i a (_gl ■ L >»j I '/.3.7 3 U 11 3«L3£ jjSu 

. *L>~yi3M SjjjJ! 

l_gl 3uj_t3_iJI j! t_gj) 1.0 3 tl 3»l 3*\tl (Jj 1^1->JI ^uiaJlu (j^-au Vj 
+ - + ^ *>i11 gjl c»" (<il 3_>uLJ1 jul <<i>J1 juju i_dl_ui jl>.^ 3 3j ^LLu 

l»Lc. J*\ miij idjLIar»iI! 3s;L3^ (jus 3JL>J! ijjuii ^ (J133 jL»J! jl ijl+ll 
jlutuJI ijLus 3jIjl>. dlL>.jJ jaL^- 1 iS^ AuIajlII SsiLflSLII jjla 

. Z3 - 2 UjJLs. U_5^ <-1j1 

LliljjjJI £ys iy^ “A-LaLiJI al « fc< iVI ^ J| jJkill jjVlj 

. ctLiiii I o <L>.j)~3l I 

:3^^lwlj$dJI -I 

i <li+ 3-a-1 a Ja i>i Ou>u * La jlicj ^Lul aL>-^~3l I 3 jj jJ I 3j^La j»^33 
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6JL» ^ JI 63lhJI 


t^m jJl . U * ,>>tl £-A T\ *m ^jLlLc 4j».jJ (jl ^jJ-*il_3 

100) <L>-j.i 212 (jyJb ■ U • <>>11 coo *U! (jLJ^, o! 

Lcl t4jfcjjj.l 4_US^jJl (_ylc ^-lisj 14,7 (^J-sJl lU t I.M1 (^jL-tiJ J (4 j yLA 
(jLs 4 _ju^J,1 4-l^jJI (Jlsj ® ^ Lr^ J-ll .U» <>>tl ^j>A-^- <1 | jj 

t(4_jj_lc 4 j>.jJ 26,7) 4->.j_} 80 (j^a.-AjeJu ^U1 (jLlc 4_>*J-} 

(j_A oLJJ JLsOl jl SjC Atl fiJJb jy3 CjIjJJlII 4_$iaj| jLj^HtJjJJ 

*Ltt JL>*J 1 <>> £1 V ra 4JL>J Jl) JsJuisJI (jjSi jJt-J.1 Lr^l 

j-st-Allj *UI JsJLiaJI ^psLiicjl t- < j < n ) (jLtliJLj *LU Ju>. Lj j-5t_«i 1 (_^J1 

(jj& jlitjJl I JlA ( j-a ^j-salitlLll ^uj I jjj ^i mhII 4_JLj*. ^JJ jli&jJl (J_usj (^Jls-. 

(j-a Jlj^L^ j-tit-LUJl j a~ mi j ( jr ILvj 1 jjj j (j_« ji£l j-ise-iJ (_£ 1 CjJu^j 

Ju>* 1 (^l jLs&jJI (JL_ujLj Lai |JLA lju£lu±a Mil jli&jJI (j_a (j^l-*»~ H 
t Cl'-L-v cJiitSLl! ^JJ 3j_*I/L_C ju>»Jj Ju 9 jl 1 glj« mMJ L^Jjlj)^ CjLLujjUJI 
4jLs CjLLujJIII JlJw I 3j|jl (_^ jlifcjJl J g»~ t til I jlj cLo (_yJl j 

4_*2_jil£Lj (j- 0 Jl-jVj 4_jjLjt_jJI 4_IL>J1 (jr^h* 4J&J 4H^LLd (j_a Ujj>. jJLaj 
. <L>.j)~rtl.l 2jj jJJ L J SL u k 1 UUV a (2) pisLuajl 
jLc. (^1 (_J^. <U« <>»tl ^y^aseJu <j! fiLa_L^>. tiJLLA^>.Vl c_<jL>JI 
454) «tLll fj-A Ju^ljjl jLjjLJl tilljJ jIjJj j ^JL4JJ 

c j£Ll 4 l_xa5L>3 0,016 (j£jL_uj 80 (^> 

0,5 iU ♦ i^ i^j \ c.j 3j!j-j>J1 <l>.j^ d»l5 ^Ul jlitj 
J^jUjj (jl (jrujjllll ( JT i^. (jl ( JT 1 *j 1 jjt (jl. Ll^SLo LsJlS 633 ^jL-uj 4ju^_U 
(j^Jj^Hl 1 ^st^* 03^ ^ 1 JlA t.«1 ^ t^m (j-« I Jl>- ^Lfc^l 

15 jlo*jJI (^ iI Mill <-_<jL>J 1 jjfc <-_<jL>J1 1j_a (jl^ * 1 
CjI_Luj^j «Lc,j_<^j5c_ 4 JLa-*T<_<_u 1 (jjJl f.. jj?cJLII (j5LxJ . fiLv^IuiXl SjjjJl 4-3-lajt 

C-t- LV J 11-4-je-t^ 4_4JSCJ>* (j^J Jl>.Ij (jrUjjJ (Jl g»~ Mil (J Ju 4J Ju_*_c 1 Cjlj 

dr 1 / < ^_ 4 _<-uj ! Jul) (jLb g> <>> A^ / a (is jjliIs (jr^ J^CuJL 1 ,U! jLre_) (jl 

/gl <>> A->- /1,1 i_Ld jju-bJ 1 Jib LT b J^jtJ! 3 j jLbJl <Lnj^j>Jl jlIjil (j_« d)LL uj JIJ 1 

.^Lu^/1 5_iK (J_ji2j (^Jl IjlAj 

t /» J^ J jL>. jya 4_uiiJl ^Ljil ^LuL ^ <a 1 11J 4_2Wy.^ll CjljjjJl ^Ltsj (jl 
(_- r IliI 4 tfUU CjIjjjJI (^ j^Vl 1 JlA (Jl* .( rt^U (^ jlifcjjl 
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( 2 ) 

SjjjJI J-«ju j»Lia_< 


Ciltipnllg jbuJI ^ <^jljjJI 6JUaJI 



'1 
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6J.i vJI 63lhJI LpgJglSj 


a \ < ^* \ 4pJjj ^JLjlII £jl . d ,>s * \\ CjIjLslII (J-4.tTn.uJ 

2r 1 /«^fl ^^ujHilj (jK < <itl (jr ^ SjLjJJI t.> \ i u\ 4_>JL-^JI ^LJLi 

4.JUJI ^LLaJl jjl ts~\& (j_4 Cj Ll 4^ Jlj^QJLj < u) J . 

4->.J)~ <?U CjljjjJ! 4_4 I^j! (jib clUjJj . 4jjL*JI ^LJJ ^Lulj J_5fcjJ! jl_L4 gLliseTj 
^Lu 4 3j 4* t' CjLLa_pJUj jLstjJI (jyic 4 jlsIjJI ciJJ h J 4_4J^Lc 

. 4_JJUlII *U! (j_4 

:4liiX l*lj$dl-2 

j-5c_j_ 1I ^_4J J 4»~ < iiU jLiJ! (jV 4 JLi2J,Lj cIiIjjJlII j Jufc ^ 4 < <n 

j-4J jLiil (jl IjlAj 11 j£Laj I (^1 3j-cj 

JjL^i <^1 jlitJ JjL-u (JJ9 4 <^>-L jhaTjj J^'Ij-U <>* 4^j-^-4 J}U* 

4UI (jl C-t- p . 4j^jILiU CjIjjjJI (jx. I JlA L_jjniejj tdJLJIjJ I jSLfcj 3 j_c 

(j_4 l?!—1-4—LI J^lu-a (jLjjp. ciiLofc (Jj (^^->*1 Sju4 4JL4 -»Tli-u' _}LjU V 

J^e-fu CjljLiJI (J1 4 mi' 4'33jl CjljjjJI JL4 jjuj 

(jl Jpo ^IIl4 Luj_4VI LjJl>.| t4_ubuiitlU 3 j!j->JI CjLvjJ (_^1c LgUt <>> 
j t4 jujJ, I 4_usI Jlsj 128,8 (^jLuuj CL<jL^jj-^ 3 4p.j.i L^LajLxTs 

tc-.<-tSL4 ^Jl£ 2 ,3 4_JL>J1 j j_A l_uj-oVI (j-* jujLJl f-z*-** 

4p.jj 70 (jyJ .Lc ,U! jlitj (j_4 jl>.IjJI JljjLJI (jla 4_jjL3lLj 
U i c. 4LU (jl jir, 4p.jj) 4 jujJlI 4_us^jJI 0 . 36 cr^ U^J 

c-jjJLLaJ,! (jl IjJ! (j_4. LutSL4 Lcji^ 868 (^^L-uj (<L >♦«>>11 I 

(JljLaJI 1- m < <11 4UI jlitj 2 UU. ( jr ^ 4J_4 j-u 5 o j ( m Lu 4 JL>- ( jy ^ 

t^rUJjjTLlI J-jJuIh <.MI I JlA jLiJI (J4»"n (IJJ 

4-LajLxIo (^a-j^Jjj 4 H^LLj (j_4 (j_4 4p.^_>. Ju£.j 

3j_ 4 j_5e_jJJ (^1 /4J <_d!lSLll (^J jLLII (J-i-uj-j ciLLi Jju 44jjIjj>. 

.41331' J-4ju ^LLilI ^ UjU-^j ^h-uj (3)J^LtJ1 • IjSLaj iSj^^ 

(j-4-SLj 4_LL3_1I CjIjjJlII 4_4_taj| 4_u_u_u^JI mi 11 ^jl 

Sj-pT ^j^JLiai L^L^l oV ciUij 0 ^ UjjifcJLl) 4 jjIj^JI 

70 


ililb^toJId jbuJI ^9 <Ojl J* Jl 63lkJI 


CjVjL-U (j-4 4-ol < H-y 4 _JU_jlj l_U_3 jJj tljL>. 

^u_2J! jJj i*/2,5 LajI juLa 3*La£ LT ic LLaljL»-ui25 

J^LJL! jLiJtj *LU <j*-j 2»jl^ ^ - U . t -11 

c_jjJLLaJ,l ^_La_tjJI 4->.l < n^ LjJu>»jJ JLSHjI J^Lai, 

JjLj-a t£\ <L>*Lcu_a {j-a j-&\ 4_>-L_u-i.l ^Jufc (jl i j-Jj-c jJLa <Jd I 4 jLc 

. (8) O^I tyJI -=0^11^ 0^5 



(8) Denton, J.C. and Afgan, N., Future Energy Production Systems vol. 11 ,Academie Press, London, 
England, 1976, P.702. 


- 




















6J.i vJI 63lbJI Ltp^J^lSj 


CjVjLlU oJJt ^j-c 4 _>oL<JI dJJL Lufc VI 4-lSLtTu.U 

diVjLJLl oJlA L^-la 4-C.j_Lc<aJLl £pL*J,! ^La! j»uG ^1 4 ^LudVLj 5l 

U <11 ^1 <jy lc J-4-U (jyli-H 4j^_Sfc_l]l CjLoISLII Jj]G 1 I-LJLlA ^jLb 

^JLc. 4_jj^t_jJI CjLLjISLII £yA jj&Jt £j| 2%lU (j-° M <?Lj-a 

t^_3t_til <?Lu3 £>c JjLJlI <»(Jj-iG cj! <7 iU 4jjIjj>JI cjVjLJII l^> <« 

CjVjLjJLI ^_La_<-u ijr J_C. CjLljISLII £Jl& j-uG ^Jl« (jVI ^1 L-kjJU Vj 
IjLa tjtUlIj 4 _jjIj_>JI CjV^LJLI (jrU 3 jIjl>JI JLoIjI CjVjula ^ylc 4 jjIj^>JI 
^ 1 c. ^pj-u-u I JlA £)La 3 jIj»j>JI JIGHjI cjVjula Jjl3~ }llLa 
t 1 U> a JljL^ 4 -lLc.j *4^%ZLilJ 4^UaJI 4_u^ ^J_j13j ^1 gl U^.t 1 

cjV_}LlII 4jj^*_lJ! cjLuISLII <?j_a jxj j_uLj^£. ji£! cjLa^Iaja 

Juvl <jl ^4_L^G_>JLI 4 jj I mi 11 LajIjT J-a-*JI J^>»! (j-° 4-Jjlj^-II 

4_J_}L£LoI J_ll3ll J^fcGI ^ySyC. 4 l^ill Lilj^Iu (j| J_A 4_2wJ^_LaJ,l JjJL>JI 

2U.JJ ^LGj! J-Uj cjVjU! ^ [^S \jjj cjLSISJ! 

J *\ * 3*L^j‘^. 1 A ^ <1 ^JJ jyoj jJbj CjV.iUL 4_La_ij>m ^LJ.1 3jl^_>. 

.aui 


:^>JI feiftlf cH <■! jtjAJf mLU! 

^yj|4jj^ 4 £_J^_a ^ILOJ) lj^ <—3j I 240 ^yil4j>.L<-U-X3 ^Lj 
4_ju_uI jJI 4_>.L_uJ,l #jjb tjjLAj\j& 340-56 4-iGj.c. Lo I jGLojJL^ l_3J I 

4_La_U_uJ 4-01 I n-V 4_J_^JUJ l^ljj.1 {j-A L- U &-A jIlA lGVT 6 jj^jA jGt^l Jl >-JJ ^ 

(j-iaJU (_ T b aU 3*4 I jHa 25 y>~ g- i L > Jl (J-A-C. (JJlXjA £j] c 3 MH^[ 1 

jl tjGLc 50 J^-saj 4 jj_l>.j ^_ lL> JI iU < nj 4_t^L>. 

l) ‘'*'"‘13 (JJU^ ^J~^3 ‘ k* '"'• £j-A 4_J JlJlII ^LjJ.I £jjA CjLj-4^ ^_lL>JI 

£-A ^yJj-L>Jl 4 jJl>. 

CjI j a ^ (jl (jy-LJU Ijlifcj VI A <J l 30j 24 ^ 4. La g_JL>Jl ^_3 j 

^_lL>J1 <?Lu 3 4JLsr <^*> (jl j-i£- t 3j-l-^ ^_lL>iJ 1 ^yJLc 4_k^L_JI ^.<.u-4-tTuJl ^LjuIiVI 
. J 5 L 4 -C.V! < titl 0 L-J-C (jrU 4 jjIjj>. 3j!V 4 j i mi <11 

4_3il>JLl l-<j1jj>J1 4_<_u1j jJ g_JL>Jl <?Lj_c 3 JlC. 
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(9) Denton, J.C.& Afgan, N.op, cit, 702. 






CilfcLpjoJIg jbuJI yji 6k_ijI jx Jl 63lkJI 


CjIJjISLIIj c-t-iSpJ I j <L>.jJUIj 3jlj^>Jt CjLwjJ 

^_jJL>J! oU-t 3 j1jxv 4p.j_} ^^JUl (jl -ijj (jr a^ ^ 

( j_c Ups 4jp-4 4pj_i 32,2 cJtL c.t_L>. 1948 ^Lc <_jT dJlS - IgU <« 

4jp-« 4p.jj 32,3j g_JL>. 4jp_4 4p»jj 33,4 j iOj^SLII j-tL 

(jl^ jlS^ 3j!jj>J! oL>.jJl1 4mm <Uj Ul ijusjJb (jjJ lIc 

J^_uJa_4 JlIc. IpLa 50 ' JU ^ Lr^" ^_La_«-uJI 0 U 4 3jI^j>* 4p.jJ (j\j JSijUJI 
Ul 4 ^_lL>JI ijr 3 4 JSL 4 .ll JjjlUJI c^I <j-4 4_jp_^ oL>.jj 10 

. (l0) alii J3T ojl^ ^Vl jLUl 
JjUTu-J (jlSLa! < >• 0 U 4 (_p3 £Jj>pJt Ij-A (jl 

1 $ j4 j^jJj V g- i i > Jl (j^LcVI (J <>>4l (jl jl 4 J 3 LL 2 JI JljJjxI g.iL>Jl 0 U 4 

. 4j 9 I 4 CjU-jJ 10 ^j-4 jJSI 3 jIjj>JI CjU-jJ ^ JjU 
cjL>.j^ cjL_4jL_p ^Jluj ^ ^jjj-cjJjI Ur )L»Li]l j-Ju 1971 ^Lc 
3jlj->JI cjL>.jj cjL_uLp gSlull d<ia£.j Cuj^SLII ^lalj-«J» jJ^, tjr b 

CjjUI jJsj 4 1970 Jjl (j_j^ Al (_pi 1969 Jjl (jj_iLS ^j_4 1 _ljj_3_j 4J_<_u 3 jJ, 

JjjLJ>Jl (_y^J ♦ ljJ-4 20-10 (j_4 ^jljJLj (J-4-C (jylcj (^U cjL-uLl3JI 

cjUbj^UJI (^_5 c_<—i_t-uJI j . j_jj_<jjJjI I ^jl^ (J (_pil ^jLhII ^jl3j 

(j_a jLiSI (j-« Cj jJw| CjL_uLui]I (jl (^yJI 3jlj_>JI CjLvj^ 4Uj< n il! 
C-iUj) 1» H 4 ?JlA (j_4 4-4l_C 3jJJXlJ ^pfcj LJLa ciJJ j ^_4 (jSJ t ^LsJ_4 ^j_4^p^| (_^J 
Cj-J^SLII (^_LdIj_ 4I> <_Jj^ ^ 1 -lL>J| 4>U 3jIj^> 4j>.J^ (_yic,l (jl isr^3 

4 4_jj_x4 4p.jJ 3 1-30 (^PJ (J_4xa_j dup. ((j »i U < mT.Ij ^xIjj) »-jIj jj_4-> ^ mi 

-15,5 (^yJI (j^jIj^xSj j-jLlj) uLaL lJuJ (^lid! (jjjl^ ( _paJLaeJj L4J;U 

\ c. 4>LjJ,!j ^ U mi tl oLj-4 3jIj_>. 4p.j^ (jru (3|jL3JI L 4 I 44jp-4 4p.jj 18,8 
cjLa^im (j-4 jJuj US' 4jp-4 cjL>.jj 3 (j_c j^jjJ V (_y^ I^J-4 20-10 JU^ 
(j^J^LJI ^j-4 (_pJI 4_«_uljjJI jjU cjjJhj 1974 ^Lc (_^j. 4_3 jL_oJI 

£_4 (jj Lull L 4 jjj U-I^L\l 4 j I 4J : U_<_a]! j-^la ^pLc. 4 ^aSj-La 4 _»_ 4 Lv ( j _4 (j\_uLjl_jJI 
4>j_a oJj 4^*^ji »4 <mjj mi (_^ 4_UL*JI cjUtj>U Cuj^SLII Jl£jl4 

(10) Energy, E.O., Bulletin of American Association of Petro, Geol, 1956. 

(11) Enomoto, Y., Bulletin Tokai Regional Fish Res. Lab., TOKYO, Japan,1971. 

(12) Transactions of the Tokyo Society of Fisheries, NO. 1, TOKYO JAPAN, 1974. 




6J.i vJI 63lhJI L^^lg'iVi 


27 jjv ^1 J-i-aj ^_iL>Jl ^Lj-o £)l 4 _<_uIjJl1I 

£l*lc-jj^JL 4 j^!L« <LvjJ 20 ^s>- _juajjfc ij^-uia-a ^j-o 

CjL>.j_} Jlj Jjjt ^ Jcr^l ^j^JlU 4_<_uIj JlII ^jLlj j-tHiJ 

(j\ju ^jLo LjJl>.| lilj JjL^c. VIj • »11 (j\j Mill IjlA 3jIjj>JI 

^Lj_d (jr\j cjL>.jj 10 ^Jlj^>. ^JJ (J_u^_j JjjlJ j-2j (_^IIj jLt-^VI 
4JLU1 4 j3c_P_lII LcJLl^^J c_jT ^^'"•< l^lLc 50 ^lc. ^LJLlj ^t^.,,.11 
t J t^'°\ ^ VI Jlxjj V Ju9 Ijla (jl 

c 1 > i^j Jj-^- 


■*■< c> »>> ^ 
fjS. 20-10 

IjjiA CjU-jJ 

£jl~Jl (jlp »j)jj4 CjUtjJ 

j*^ 

oUrjJ 

- 

20.5-18.0 

1969 Jjt o^ir 

- 

16.5-15.5 

1970 

18.5-17.0 

18.8-16.0 


18.7-18.5 

21.3-20.5 

ill 

22.0-21.5 

25.2-22.8 

Ol~J 

25.2 - 23.5 

27.5 -26.5 

jL.T 

26.3-24.5 

26.7 -25.8 

$J.y 

30.0 - 28.0 

31.0-28.5 

jy 

30.0 - 28.9 

30.8 - 30.3 

-T 

- 

- 


26.6 - 26.5 

27.2 - 26.5 
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4_j_a jj Bj-aLLs j^>Jtj jJLl 

JlU 4^-st j jjQj *4 j 1 Uj**- aj 



J-aVI tJ-5tjJI ^-LdL!u (jyic- Cx9jJl »1 <<^4 

j^-j>JIj jlU jl IjljI j_>J! Ij_a Jl-Lc V 



5 ( M ^ cr^- L>-° 

jjj>J!j jJLl SjjJ 41<^r. CjI^jI c ajjCi 

4-JI-9! jJI ^jjJLl (jr\J j_iixa]l ljjLi^.1 

^j|jil ijjS <jl C LsLxJ Q^jJU j^fcJ-II <_yl£. 

.jj_>Jlj JlU CjL^jLj 4_Aj£L5tx JJjL^ 

Q-t>- 4lijjL>JI 4-j-uajVI CjI j ^yjlIjJtl > nj £)J Jill 

dUjI t<r<4^JI ^JlI^Jia J^JSLluj I 

" t I ^-L-Uj 4 _l 2 _UOj 1 4 LliuJ I ^J_l_£ ^_ 42 _<_uJ I ljjLc .1 jj I 
jLIoILjVI (jl^ 4 j! t Lalx-J (jjfijJj 4I1 jJl>JI 

Jll>- (jr^i £^J-U <—i j-lm-La ^yTo. 4 _ 1 jj 2 s 3 CjLc. L_u 


.4j^_3t_t]l 4^>UL ^ 4 * nj 


^ J^tJj (jl jLUxaJI ^ ■ >< ^jlSLxlj ^ clUj^ 


t rt (jl (jjliU 4>l_xXt jLxu5fcj| J^L>JI CjI^jI 

^_L 3-t-U ^yic. J) 1 (jl jjjj 4_<_OjLjjl ^yic. rt Ml tl £j_& 


6J.i vJI 6JlhJI L^^lg'iVi 


j oLU lj ij_<_u-Lxa JlU a£jL>. jllaHjl n! i / ^>U JuV (jl£j t £. LU 

n! j /-^stl a <r 1 U,",, ,,1 < 4 j I ^£1 liltTuJj ♦ ciJJ3 Jlaj jL^jVI IIjjlj1^IL<_u_lI ^l^-oL-u 

^ <<?mi ^_La < U*m IjlA £)V jjpJI ^Lli! 4_<_u_jLjJI ^1\ IjJjju £)| 

. ^JbJuuua a_Lj^ a_bL<-U-a ^_L<-uJ 1^ ^pfcjJl ytSyC. 

jljjL^ LuLp* !^£i j 3 Jj CuJljLcj cjjJ 1 jjpJlj jJLl a£jj>* <j! I_La ^j-* 

1 jl <L^U. JjJilu-iiU ^j£1 (JSLluJ LuLp. j3 Jj ^jLj VLqZoU ciJLuk <jl j 
<_y_3 0 JlA jj-pJlj JlU a_£jJ>- ^1 JLje_a <_y3 a_jJL>Jl CjUtjVl Cjjjlaj 

a_L-L.lt.ujl jLiVl ( j-« Jjpj j? pL^yi ^U^L-ul juaj ta_ul_jj-^Jl a^LkJl ^LLl 

a_^_5tj ^4 < in (_pJ! a^pjLlI ^j|ji.1 *Lu (j-* 3 jjpUlj jlU a£^>J 

3 < nil Jl-U-O JjIdL-uV 4 < <MJ jjpJlj Jujj j LiT lcI C^jJl JjisD a^}LU 

t-1 » ito a^uMIl a_p.i_LU cjLJ^jlII doljl 3 jj_*Jlj 3 jjIJlUj 
cjljUtll yj* 3j 13*><»VI JjUtjj jl jjj ajj Jj Lajj cJiSjUj 

. jijpJI^ JlU a^p. 1 ^j°i Uj a jj .Utl 
^yJLc. jjpJlj jlU a£j_jv J^Li-U_ul Jlpe_4 a_JL>J! j^>Jl j^pjj 
oLlU lj yuAja ^c. 3j£L 3J1 t^Lj^SLIl ^LuV a£jj>Jl J^Lil^l 

^Lojjl ^ (jjlj l1!Ll£ 3 ciJjj <_yicj . jjpJl Cl3j (j^3V '/JJ JlU C^9j j-iuj-J 
Lj Jl>- I 1 jj a_t-£sL>. ajLLil] Ij-U^ lj-\ a Mij IjlAj . ^LJsl LJ jiit'ta 

jjj 4 a^L>Jl ^Jl^J (jlayJUJ (_yjjl pUI ^j-a a_utSLU jllL«Vl ^U^Lc jL ug.VI j^au 

jL^j'Vl t>Lp lU j-3_t_u ( j£. apoLJ1 a_uLcjj_$£LJl a^LLJl jjl <^>a ^1 LjjJsij 
L^jLAj tiillA Ljjp-jj ^JLjlII ^ JlL ^j-a J^l ^Jl ir" < »n ijr lll CjV^LtiJl 

jlU aJL>. ^Lul *LU ^j «jjpJlj jJLl a^j->- jpj jja-^JLl 1 jjt jv 

l^jp-Lu_a ^ 1 f. ^ 3 u r (i L$jT t <7Mi~^~Mia 1 j-cuJI ^C. jl^oJtjVl ^j_a lUjlLoj 

jjk ^UjjVI ^_y^ 1 jlaj «j^pJl aJU* ^p.V! jlscjJ! <>Lp ^j-a ^_ylg. I 

. a_uLj-^Jl ajLLJI ^LuV oLLujjlIl JjJLIj a_La 3 jL3IL_uV 1 (jSUj ^jJI 

^Jlj ^J_l£^ ^j*LlluJ 1 cUlxa 1 J_A a al Utl j. t i/%a ^L<_uJV1 ^Jl3c_L(_u1 Jl£^ 
ciJjj a.Ljliejj-Ljjj 1 a_jJLvL_uJl ^l^LUl jK <» jLlc 1 jl3^ ^ 1 \j ^ \' < <^c 

JlU a^LU JU-aI^' ^j-a-J lU a^jL>. ^Lul t>LpJLI (JLc LJ jjimjla L$_p ya ^yiiil 

JJ-Laxll 3j^ Cujl£j t^J^jJl ^LuV ^ ^ 3tl ^j^L>.l jJa Jj» Mil (_y^ 

a \ mi" a j ♦ j i ]n ^_y^ L^cLjjjl £jy>- t?Lji.l jpeL>. <_ylg. ^j- 3 j < »jil 
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-^oJI 63lb 


(j-U (J_OoljJI iJ^Util CjLiI aLAjL> j)J_aJ-3j 1JJl£jt3^.uSJ 1 ciij-jJl 

Jj^Lclj (jJ_aJ_3j IJlU C<-3j oLjII <_JJ-<.U-La ^OJjJ ttiJjaJI 0 jl_A (_JlLaj 

\ c. 3jj^>.j_a CjLjIjJL3j ciJJ5 Juu ttijj-jJI ^LJll < — 

l U~ , ,.l J_3b I 4<j^j>.ljlaJlj ciJjaJI 0 Jui> iyu La J_oa3 CjI j_b 




Lr^ 3^5Lb (j_c. lj— iTl^ 4_lIL>J 1 3^5LhJI cJillitJ V ^jaljJI 

^yjj) Ml ra (j-u ^jLaJI ^j_a B.iLalu.uVl (_^JLc J-a-AJ Libj! L^jl jl jj t^tfl 


aj *\ 311 ^-Lc. cj! ) j mi>j cJL>ol jbj .jJ^>JIj jJL 1 (j^Lx ^yb ^LIl 


^JJ 4_^LJol / 3 al Utl ^ljjr~ < ,,1 3aL3^ 3_}LjjJ CjLvj3L3_a 3jic. Coubtjj <Lu^Ul 
tCxbjJI Cjlli ^b jJ-j>JIj JlU ai-bj| oLj-ll 4_5j_>. ( j-a 3^13"<<>Vl ijy l£. Jajti! 
4j>.j^_tai,l jlSbVIJ aljVI (j_a 4x.j_a^e_a ^-1^. 4_3_>* jUI CjL^_3j-^i]I l ^ j . xa 1 lju ^ 


. 4bLLaJI ^LuV jjo>Jlj jJ.1 ( j-a 3jl 31 1 m^U 


7, \\ 7T, , >,V1 3j Jib. I aL^$5>JI jj^£. (jL_ujVl (Jjbo Juuj 

(_^JI jLSLbVI 0 Jl_£> ^a-lb-A-a Jj_ajj i4_uLi^5LJI 4bLLaJI ^LuV jjo>Jlj Jii! (j_a 
I ^y^Jj-aVl ^j3bl 1919 ^Lc (_^-3b t(jr JL>iJI (jj-Ul 4j|ja 

LaL-uta g-iLv jjo>Jlj Jill a La I 0 LJ 1 I 4^j». Cr^ 3j_o^ 2ls~>- a ^Lb 
J-aJU ^- lL> JI <_jLj ^ jr i^. jjj>. 3 JlC Jl>.jj 4 3U UI JlA 4 L^Jj_a! (jr ^ 
j," { '• ft U Sj-^3 CxjI£j i jJJ a La! 3j_a^ 3 j_3j <?LJJ (j I ^.Ic. 

ci«-uvj tg_ i L > JI oUl Jujj aLa ^_ySaj-aVI 

^ aj jtMl JujJI I JlA 4JLa^a jjfc 4_JL>JI <>JlA c_jj)iUU (jib jjo>JI 4^.j^jse_a 
>,V-t.uJI al mi il j Lj ^aJLc. ^JLc. jl^ t ^ ^ 1 ^ciJU 
4^>al_Lll 4bl_LaJI j,! (j_a 4-3-3 ^yic 4_tSL! 4 JjLL VI j_al t 3 Kjmi 4 U ->,11 j 
(jooJjJI j_13j j)l j-3^ - c^l U>" , ,,lj 1 4_3_>-jU I 3jlua]| (_yb a LtfuJ V I L-kjJlSa ^ ♦~i <.. 

0 ^j ,^^ 3 (jJI j_aj_! (jrd^ll^ I 

lLsLjjjVI (j-bju L^jJal (_^t!l 4j^it_<_a]l J^_tJiJLl I 4_aj jU! Cj IJ LaTcC VI 

(j-saj^aitJ (_yJI (j-ojJujSLII ^bj dJbjjj (j_u_ujJI c^l U~ , ,,1 J_3b JjLaJLjj tCJI JaT 
t^lall JujJI aL<iaV 1935 ^Lc J^jlII iJaj IJ 14 ] Cjl^La T ^.1 

CjI jLaT^VI jj_a Joj-1,1 cj (jbbjj 4_3 j>-V 3^Ib ^_yb jlc (j_ojJuj5JI jjl VI 

(1) Carr, D.E. Energy and the Earth Machine, W.W. Nortan and company. N.Y., U.S.A, 1976. 






6J.i vJI 63lhJI L^^lg'iVi 


Jl<-uJ j !j Uj l U_£V I ^J_l£ I ‘ i I °) ^jj^-tiu.1.1 V 4 _j ijJLLaJ, j 

. ^(jS-a-n joJ u a ir . («i>- }Lc!.l I j-* I_Lojj ^1 La5l2 

3^ .1 » 1^1 3L"»- a 4 J l : I 1^-3] 1 3^3^£L>JI dtal2 Q^JlJI I JLA dl_(Jjdl£. 

i4 _i i n'lj-aJI 3 ji_j£L>JI dl mi) a jt aLj^SLlI ^LjV J-4^ c3-i a (_j-^ 

tjdu J ig U «Uj V (_£ jJI j_L»j^aJI £_j-Lll (jjJ 31aa»J,l tfjuk d-il^ j2j 

32LLJI (j-o dlj I II (jd^La dll t- 1 -a- a uLijLi Ij^La. jjjjJI al aLtlj 

.3-jjL^£LII 


32LLaJI dljj JjL>. dlj-jca. djjjj Jio 1940 j»Lc. 

3_ll 3" i nVI ^3al tiJIdl3j2ji|l dLajLall «L3j£La d-uilj.5 Juuj jJLl jja 

ji.1 <—ij ) i . i i a (j? dvj dlj_a>. (j? jjj jjljJI j^j jja>Jlj JlU 3£>>• (j-a 

La J£ 4j? VI Ij \jJI > .. 1^1 a (j-3 4-La (i^LLil <^2 

i>l_i_U (J-xjO i 3juaj dJjla da aLJujI jjfc j2jJ,I Idfc ( _ y 2 J-aVI ^ ‘ 'L~m 

(jjs dljjc*. nVLoj jjl julC. idl_LjjjjHll J ji i~ i ~ j 3j|j| LgJ^I »~i i n l ^a3 jjJJJ 

3a>LI_Lll SJsUaJ! 3 j a^j £jj-aul,l 3 ilK'i i—iLauieJ Ijal2 aLaluJlj (j-dudL^J,! 
da£ jjl (jjJ ljdi£ t 3Kj t ii a $y ,U I Idfc (jU Jj-33 <Ljcj3j ^1 I jI isi JJ 
U .1 3 ~t ad>-l^ Jd 03^~i Jdj i4_jJL»JI cJyjLai ojuk J>P 3^LlaJI ,jjs 

.d|jl_a3c,VI (2>a Jlj3-U i—3^j (^1 (jjijJujSLII jL ,~^l (_£jj| j^aVI 3K miU 

4ja.|_jj (j! >3a dlj^>. JLoT dLLjijaJI aJJt lUpj (_yJL. 

1 Lg-Jj 1.1 i aj L^jLsjIj ^Ul 3 ^jjcj 4 3U~iU (Jjl>.V| <Ui3JI dV^ Mill j3<j 
jry-uJuL^il (jjs J.WJ- 3 ^ILa. ( _ t jjijj_3]| (JjjjlL^J. 1 dlj^>. jlLI 

L V »" i n l (jl s m i a 11 ^a^~i i mI Jju ^ i *>J» I ^ i f i ~i j-3JI 

tlLli {j-C. ‘ 3 LljeJ dLLujjUll (jjs JjLb. ^1 ^Lljej I JL& 3^UaJI jJdajs 
i g U 3j-SLa djl^ idW-dllj jL^jVl (jjs 3^IIaJI ^LjJ ^ Ja«~n nil 
(j js JLi^La jj^aJlj jJ,l 32LL (j^a 3 \l 3~ . ,,VI JlJjI I j| 4j| j»J-33 (j-lj i n i^-aJI 

3^jj>. ^ya 3 si 3**<. ..VI i Ij^l>.j Ida (>1 _l11 3^jl>. aLul (J-a-*-i ^aJ-a-asaj 

d2_jJI tilli (_y2 lj2_jILa (jl-ijjllll Idfc Jia ^aJj ijjdkL»ijVI (_y2 tfLiXI 
. 4 aj a Lt a3 JaJtll (jj: JjV (jl^ I jjj 

(2) Michelsohn, D.R. The Oceans in Tomorrow^ World, Juliour Messner, N.Y. U.S.A, 1972. 
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jj^JIg -^oJI 6*slb 


jLJjLJ>Jl (jrt_JjP<JI I J_& 0 IS>") P^. J_4*]| (jj ) J < <i\ pJI < t i j <p l IjUJ 


^-t-uLj Lo 4_o*Lul I pSLc-i 3j-ip jj^o* Jljuj i 1943 Jo-a 

Ju9j t Jaljl J fc- b O 9 < M lj-3-11 4_*_UO pJI 3p9 dol^ .pip (jrlJjp 

24 c-^pj Ij_oIj9j ppl P^. ^JpIaJtl J-t-uJ! 4-o 1^1 ^p dUj Juu IjoJo 
4_^LLaJI pi Ijljj £jpul1 oLfujI J^l 1967 ^Lc ( _P t4U-*U <P l_Lujp 




^3j 4 LoJ 1 4 _uLjj_PJ 1 43LLaJI jIuj j ojLflol p ^JlII jo* V! £j)plJJ Lol 
43LLaJI j-Luj i^p_j3j_<_a]| jlooVI Lip. L^Lcu^ ( _P d!Lu_Loj»o 4 3 U r o 
i 1969 ^Lc. 4_Lo oLpjVI pj < t*» 34 lUIj pL£ 2000 £^puJl1 I jp 4_o*LoV1 
pJlILo jpplj jJlI (jru <>LjJ»l c_J j_4_u_Lo JjjLb p^- pt-i3j-«-aJI ^Jj-tfuJ.1 J-oju^ 



4*1 


i^_0-3ilj ^-U-O-tTaJ I l__<_llo. ^j-O 4_U jLpI (_£p9 dipuG Pi p2>jVl p£>JJUJ 



^A_J 4-^L«.u-U £_ij_o £_o Lu-uSLcj I ^ i_Jj_LO polo* £_o LjJpO 

JSJ Qjiplj ^ooe_>JI O-io* ^j-o 4jjLppII ^ojLio_>J I 4oe_ujj 

pDjVlj (J H O Mill (JT\J 4_U jLp 1 ^£p9 4-p9 ^jl-3 J, 4 3l1j (j «4 miHj pSjVl {jjA 
jpplj jJLl <ULuj_ 4 PJ Jpalu <jrio* lo-tSU tj-oJiJIj psjVI (j\j 1 £ 'tc. eGJbitJ 
4 U a\ P^. 3ppl 4_ujLpl ^p9 £yu J^Lall j-A l ' 4 J (^jJI j-sVI 
t- < 1 1 nj tpsjVl <« p^- 4_LaGj p^- 3ppl 4_pLpl psjVI ^pj_o 
Jiil 4£p>* ^^^jjjLjjVI PUJI J< <*fij 4ol pi Ji jju JjjLflJI I JlA ^_P L-LoLoTlaI 

oP^'j 

^P^_o ^p 3^jo*^_o 4Jb^ 3 Jo*j pl^. (j.u-4-iuJI p pp piJI c_j JoJI 3p p 
p pJ . 4l^JI 3 Joj dil j Plc. j-oGJI l^j pJ j pi 3pi]I (j-o ^_pl psjVI 
Jpaj psjVl pj-oj J^lllj ^j-u^-jJI (Jpj-o (j-A P 43LPI pi Ljpsij 

(3) Thirring, H., Energy for Man, Indiana University Press, Bloomington, U.S.A, 1976, P.284. 

(4) Carr, D.E., OP. cit. 





6J.I vJ I 63lhJI 


(1) (•*> 

J *jSlIj jJ!'j ( _ r ~a^JJ SjjbjJJl c aS\^-\ Ja*t, 


uy AiL-ll 

l»>/0jj)l 

r*^ 1 

11 

33 


10 X 1.495 

10 x 1.971 

tr ^n\ 

8 

25 


10x3.844 

10 x 7.347 

jOJl 


27 


- 

10 x 5.983 

«jf^' 


j <w4fl Jt*j £y° )^ o 11 3 o^ Xil 

sljlu u- lc. 4 Jj£ 3Jl>.j (jt^ (_j «■ ^ «~itl (_^ill <—sJL»JI 3 _jj 3 jjl Ijla 

j^jjs <tljSLll 3 jl>.j I 4 J j 3J3 ^^ill 3jjjJI (j^. 

J-ila JjlaJI I JlAj 4^4-4-u^IO * 6,371 ^-tsa-3 t 3 ts>) Jjio jJoJ '4 o^j^' 

J^jl>iJI ^ 1 ^ ‘' U£" ^-u-^-<_uJ 1^ £y-* <^LuIL 4J)jl_SJsl_3 ! ju>. 

L:r lc. 4 i~ *v 11 3 -Xjvj (J <14 Mill c_jJl>. 3^ L)^ *^4^3 *(l)^Sj 

j » ts~> 4JL~£J1 3ju».^j 4jjL3J,Lj ^,,. 

j-^_4 (jr1_J 4-^1 < <1 1L) lljL3_4 J-ta-S L-3-UOJ (Jjio i-JjJ^J J-I L 4 I 

4^Lull 4 >JlA miJ (jlojVl jU4 t 3 ) £)! Ill J-4-3JI (jlsjVl 

^yJLc. 4 h! 1 ^-u_4-<-uJI Cy^ 4J3L<.u.l,I < >< s L4-4 ^JLc. 1 4_u.gj 

^yic 3j3ji,1 4 _jJl>JI (j \j -iLfcjV 4 _u 1 <M-v 4_tl4-*-j ^L_3JI l)Lb cilli 

^j-U-4-tllil (J- 4 C_<jL>. ^j_4 1 n ^JLl 4 -llSL H 3jU>*J 

<_jJ u>* 3jja ijr 3 JS|jLl]| (j-« j_i£l j-4-UI c_» jl>. 3jja o' ^-4-3 JIj 

^4-<-U->JI l_4^JjL%J C-Ju.LV- (IrU 3 jLUI ^jjC. L(jfc ^JiSlLl La I t ^j-u-4-lui 1 

(jj-£ 6* cr^ ^^ drU^> (jy^ (lrpJijjvj_4 4Jl^ ^uL^j 

c_jJa>. 3j^ ^jl 4 3 J 3 -V < j!ojLtlLj V <i4 <*hI 1 c_s jav ^^ 

c_jJl>JI ^^ jJijlAll jjfc 1 > n^J L 4 ^jl 4j-4^il c_jJ av. 3^ ^j_4^j^l ^j_u_4-4lJI 

l_L4^J L 4 Jjfc C_Jja>JI ( jr 3 3 jU]| IjlA 4^3^]! 4? 1 x 4 ] 43lU 1' ^4 -l 3JI tj-ujij 
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jj^JIg -^oJI 63lb 


♦ lIj! Uj^tlj jU-JI ^^3 jjj>JlJ jJLl CjjJu>. (jy 3 ^yCa- U jJl LII I til l 4j| jl 

^1 ^jiJ_u_u t_ijj>JI <£$3 ^ JjUll I Ua ^ j-j-Ju (j? ^jU ciUIi ^^JUj 

43LUJI 4_uiS (_yic ^_yJ Lll Lj jj j_u_4jj jUU 4_5cIuJ,I ^jJi]l ijr 3 j-uu Jj_t-^>. 

UjIjjj (jt US t UU-> 4 j jjyS ClulJ ^Jl*j US’ (j-^j^lj * 1 vJj ^>SUj 
^ ps>jVI (j^-j 43UuXI (jl U-£ UU-i MS-JL ji^tiu V ^Jj^» 

Cjl-3jl C-<-<- U - > . j_ J LlJ jJ>J U jU. £)-« J <> <?IIJ S-^U" (j- 4 (J-u-6-^u-l IJ 

UL1 jJ U_LJ iJ-Juk~u JlULI *L?tiitl i^J-SJI £)1 \jJt> jj-C ^JUjj i4 (< nil 

j-^-aJI jSj-c (jru 43 UJII cJilHitj ciUIxS" t^UIl JjL>. jJJ ^jTllu.4 cjUUjjI 

4_USj j I jSj-o (j\j 43 UaJ, I jj-C. j_$Jill <L>» IjJJ VI ^_U<_u ^JjC. 4_Ulijj 

UojI 43 UUI <?JlA j^Ijjj tj_*Ji]l 4_>J jj V ^jJI jjx^?I cUjUJI ^yic 

t^jIajVI ^_U_u U> j_Uv ^-U ^UTlAVI j_ 4 4-UalII £3 j_4 C-<-<-i.l>> 

. jJlI 4£jj^j ^SU r JI ^yb Lajj.* l—caIj J^IjjlII 0 jla JS 

^uLj 4 JL 3 jJ.1 4_Sj^>* j-c ^UoLjj jj- 4-^3 ^yil J>^>j-ll Cy*3 

(j Ij <*UI (j- 4 4 ^jIs U^>- U , „ ^ U*j 4 jJLu3 3j^ ^jlsjVI £)l jl ur.l ^\ ^j-stUI 
/^'j-sJlJlj (J M3 Mill C__<jL>. ^j-0 C_JJu>Jl I_£j3 ^1 ^y^J-3UU 0j_A *UI 4 

4JLxlaJ ^y-UlL^ (J-ujJ (jIojVl ^_U<_u jf j| UU-5 U_pe_^ ( j-g-iJ I JlA 

t^jlojVI ^ ni 4 ♦ 1 iiLui cjUI 1 a a l^i <?LJsl (j 1 ^<Uj 4_uU 

j3ljJIJ t4jl_<_ull ^JL^] ^yUU JJ) '^">1 ^jyil Jj-tfDjl!l ^^sljItbVl 

(jI (_yU CjLUjj>J,I ^_y3 JlU 4Sj->- 5 j_aUj ^^_>o CjUuLulJI (jl 
4_u^_SJI (^ldLJLl Ul t^jlDUll ci.LlrJ 4 i i n iUj ^ ^Ir.j (Jj i <? a ^jlsIjUbVI I JJt 

<- 111 <m ^jloIjItbVI I Juk (jb! jUj V Jiil 4Sj^v ^jUeJUJIj (J^lJ-^i-II (j-« 

^ajUa^JI c « 11 1 mjj t^jIojVL j ^ylsIj-UIl 4Sj^tHi,l ^LjJll ciUS Uv l J-olj£. 

jLLol (^-Jl oLJl! (-jj^uIa ^UjjI ^yJI (^^>j3 ^yllJI ^jUe-L>JI ^jiajuJ 4_uLjj_uaJI 


Jlj 4_j_jU 4_2_lIo ^J^*J (jlaljILsI (jj-U 4_UUil 4jj_Ib_Lll jS!jjj 


(>lU2I]| ^jl 4jjJbiJI 0'jJb (>SpJ * Equilibrium Tide ^yjjljlJI jJLl ^uL» (j^jV! 

^_y3j-LD jlU J <1 flllj ^jIdjVI (JrU Jj-ssljJI <U->tJI ^jyU (JOjlSIjJI 


(5) Duxbury, A.C. The Earth and its Oceans Addison-Wesley Publishing Company, London, U.K., 
1977, P,316. 
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6JL» ^ JI 63lhJI L^^l^iVi 


^1 (jLudjJUJ L-«jL>J1 lQ ^ *J J * * ^ 4_^>.|J -4 ^ ^ 5 t) (jlajVl J La 

(j^ ^-i 2 Jj-J oLdl t—jj) mi < a (jL^ 4 -lLc.j .oUGVI 4 rth-V a L^_£L! 4 jj1 i nl a ^^£i 

4_LLS-J Ij Jl_jV IjLjk 0 LJ 1 I Uj HI i a ^-Lajjl <jl iC»ijJI CjI5 ^ 

La a U ^ jJ,| 4^^ IjJj JoL^j ^^ c-jj) < (i m 

. (^JjLl 4 L 7t) jj-*' L^LLlJ ^ni 

j_aGJI c_s Jl>- ,j[^ 4j^_taJjl oJi^j 4 -uIdLjJI CjLjLo^JI (_ «< 

^ 1 r ^rCLLaljJI (j-wL <? 'i\\ ^.uj 35,4 j! JlJLxj ^LJLl ^j-t^-La ^Lajj! ^1 
ijyj <UVU Lljdalj Uy>- J*s m<j j-U^ 

jljuLaJ ^Lj-U <—Jj-<.u-La ^IGjjI ^Jl L^jpS (j-u-^-tluil LaI tj^Jiilj (_ps>jVI 

4_£j^>* Cj I J^>*l ^ a <?t I £)_a Ij_u G J£ I (j_u_$_tHJ I £j I ^_1aj I t ^a-<-u 16j2 

4_U3^ILfii,l 4 _uL1I 4_LlLJI ^ L. , ,, I ^J, >■ 1 A \\ ^ ,^C\\ Lot . , ,, ^JLc JlU 


j * * ^ J S ' 1 ~ <J A /4t> ^ tlj^ ^Tj 1 . -J J J *> £11 J r% 1~ A j a i tl 11 LK 

p j 7Tt, „ a i L -v. (jylc. ( j.u.4-tlailj _j a C.^J I Cj Jl^v. I5l 


4j^JsGJI C 


J.J (jLlf (jJI 


J-i2J^J ^Lul Ujniid (J 


^_<3—£2_11 ^ L^ ^r l^_<_u^ i ^,111 51 ,6 I ' <■ * JlX I d-<_3^ ^ loll I 1 ^ ^ I (2) Ls 
^ <? I*< **■ a ^ijjLk Ll^ ^l 4 -h.i.uJIj <»i>.l^ c_xjL^- (_2^> ^j-u^-tiuil^ 

^Ljj-^ 5 La j_A lLL!j f^y. j& i- i 11 tiHj tc-jj) mi (a ^^yicl ^U,l ^Lajjl 

J_usljJI tU-LJI 4 jlsI r m 4 JLLS 1 JLI lLLS-JI ^j_a IGjLjj 


jOGJLlit-aj jIjOII ^ jj-GjjLoilLa c ^j)£jJLI (jru 

^LJLl c-jj) < ii'(a J-t-aj j ^yJt-U^JI jJ.1 ^a-t^L 2UUJI ^JlA jJLl 4 ^L>oVI 

3jji (jljjVl J^>- jjoj *4jU.Lfl3jl L ^.\(^1 

^aj^Mia t U4. ( jy lc jGj (j-aGJIj <ia Mitlj 4 j^LiJI ^1 < <i^.VI ^^lj-a 

<GLcUjjI (jjJ-cI ^1 4>LjII Ujniia J_4-^J lilljJ Lt-UJ 4J-^_G (jOijuQ 

■ ^y-lc. 4 j^LlII ^L<-uJ>»V1 j^|j-a ^_oj V Lai j-^Gj ^jGj-a 

(^^j-a ^jrU Jj-oI jJI (jj5L (jy>- j <?Ltil 4_jil Ujniia J^lj 

t^-u-a-tTuJIj jJI lL^JI ^-a I jLaLtILa j-aGilj 

4^a-<jj 25,9 j-lJI JlU 4jj_L_j c «< ^LjXl c-jj) mi ? a J^Lajjl 


82 





jjjdlg ^oJI 63Lb 


oVl BjLjlII (JjSLjj ^l^JLl jJLl ^-<-oLj 4JL>JI <?j_a jJLl 

4j! Ju (^jJI JlU (J <&*} I JjVI 

jJlI Lpa jj ^LJLl c-jj) mi '/c (j^\ IjI 

juJJ J ♦ (I ) I (^l (J-* lj JlU <_Jj_UJ JLA ^ j)~ l M A J_jju (jJLufc 

(|)^qj9j J< mi tl £-0 1 ^j| 4 « mi <Uj 4j>iilJl ^1 < £_sl j_a 


Q 


Q- 


0 




a 



o 





o ^ 


^ ,JU 




all - 1 JS^s. 

jij^>J!j J_U j-iijj t ~ jJsijjj ^_la_(-u ^lan' JLLLl! 

jjJlj <j! »j ' •1 I 1(Jr ijljUI JlU (_yi^. IjLcH^. 1 3-LaJiill tiiti 

lJ_j^>. jjJlj <Lil_3 j_a-2-ll Lai iCj-3jJI dll j ( _ 3 -a u n a Mitl 1 jnifl't (J^>- 

jjjOJ Lojj 365.25j ' (j, ' (J^>- jjjilll }Lal£ La^j (_pajVI jlLGj 

u? J-jM- 3 (j in a iat l jajJ! Ja '^j <jl J^-5 1 Jj • l j " * l ~ ' ^ 
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6J.i vJI 63lhJI L^^lg'iVi 


jJI e%]| JJUL4 o! 360/365,25 + 360 jjjG 

4_u_u_lIIj Let 14j 1 r. <^jbuJl! j-Aj <lcL_u 24 j_& 4 jjIjJI eJJb 

jjJoJ Lc jj 27,3 Ju>.Lj j, <y 2? tl £)! 5! i h h 3r a ji a nit 

<L>«jj 360/27,3 LkjI juL« 4 jj tjj JjjJlj j ^ 3t| ^| ^Ixj I jlAj 

(JtU J-t-^ljJI Jsaj>JI (_yicj (jxDjVl ^Uni (_yic jGj 4 U 3 1 Lj^iaJ I 
4i>.jj 360/27,3 + 360 jjjG 4^>.L5tj L^j! Justin ^ 3tlj 
e.<- p -J ^jVt ^-C <J*J J-usljJI <-Ll 3*J1 ^^JLc Sj-A £-33 ^^Icv 

4j^Ij 4Ufli ^j! (jy^iiu \jjt (jL^ <ic.L_u 24 4^>.j-i 360 jjJj ^jlajVI £)l 

^Ll^o ^ ^ 3tlj (j\j ji! cla^JI ^_La_<_u 

tU 4tfl ^jJLc. 3j_o Jj-jlj 4_3^^ 50j 4 _cLu 24 ^1 jJs!jJI 

♦(JrU J-ixsl^j! 

4_*_j_lLs eJiiHitJ ^LII 4^j^>* ^ jr Lc. 3j3jll ^ j_3J! (jI ^J-u-u L^_4 LlI 

4_c.L_u 24 3 JljvIj 3jj-i (J-^5o oLJl! ijr i^ «$ Mill 3 jjjQ^ Laj-uu 

L-Lu Li5j / a 3j3> \ 50j 4 xLlu 24 ^LL>o j_$_3JI 3^j9 jjjG Lg-Lu JjmJ.1 
4 £j^- (_£j 3 I jJj t( j-u^A]l j_uLj <>a $LJtl ^^1^. j_$-3JI j-uLj UjL-u 

CjIj CjJ_> o V 43! 4 gh n« 4_jjj_i 4 £j_>. C.<-<-u. l 1 jJJ 

^yJLc.! eJaj (jL^ <U 3*4 4 -jjJqJJI cjljUtU j Ljjiiwl !3ij t Ajj ( j-« 

. ^uJ! c_jLu_u^U 4_3_lS^ 50 ^jl33j A c_jj mid 

^LlU 4£j->- 4_xj_lLs 4-oLc- 3jj_uo 1 m U »3 JlU 4jjJ^j 

Lt-tSLxJJ i j <; 3 llj < 1 ^ M(ti c_J Jl>- CjI^-jjG (Jib 

J_^lj J_A 1_4^J ^2)51] *4^^>J1 4-cL»J! ^yA du^\ ^JlA 

U J^UU! j^cG V jj^Vl oi^ 4,3, ,Ul t! eVLU! ^ JUJ! 

CjVL>«JL 1 4jjJa-<Jlj £yu L>^J 4 4 jl3jI1jj 4jjJ^_l!1 4_Gs^Il3j 

*Cj1jGJJlIj CjIj- l . ^ lI' (J_^ Jl^G (j! 4jj_ta_til .^_jLGu j^c ,! 4j3j 

jj > ^Lu ^J! ^ ■• «-^tl £j_a ^_LUOV jl_G£.V! i 

4_jj_la_Ll! 4_jJj ‘ Vi j" Lo j_Aj ^Ji_5e_4 ^I 4_^I! ■UpU^tl JljJl>oj ^Lc. 
3 <^r. i-iUjL^ l 4_ l l ! j ^1 ^>. Jj r (i ^ Uin V oLjJlL^ . ^Lj-ss! 

I Jufcj ^ 3U > a ( j_a j-uuj ^jLseJL>J!j CjLLaj^JUj jLstjJ! 

iii" Ju9 4_j^lj-Cj_tlaJ! J-a! jjlI! iJJI-LA 4^Ll1! 4£j^>- ^ JT ic Jl_j jGJj 
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4J_5C_jJl (_yJt jljLJjVl u \ C. l-Aj_LJ>OJ ^LJJ 4->J) < <l < A £“L3jjl 4j>.J JplJ-C. 

J^ajlIIj 4jj-re_jJI J^LLaI! 4_uLjj_ulII (j-sajL-abJt (jib tiJUji^ 

j3Jj ^*-uIaJI jljlukVLj ^ a t mJ La 4_luoL>. JuJl>*j ijy 3 1 Ag a Ijj-i C-.<-»-ij 
4_3 _L^_La (j^_5tb 4 JlU 4>Lj_a 4_jJI Jj-saj jJI t—Jj) < n<U L&jjJu 

^1 (J-uaj 4>U1 ujmiia £-L3jj 1 (jib (^♦jiUtl LfcjljlLAl 4_> Jlj3 4_»JuJlJ 

(j j-SLj (yliJI (jL?eJL>JI tjr b 4 _j_u^L 3>-J I 4?J_A i4_jJl_C. CjLcLajjI 

^ 4_IL>JI nJufc ( Jr bj 4^»j »Utl jljlufcVl j_a 4_A->jLj_A 4_ubj_u2JI 1 g t^-%. 

La-Lu l^_u£"^-3t_iJ!j (j^j 4JLusl jJI 4 lo ->JI jilc <?LJLt < n jjGj 

3jL*JI (_y3 ^bljil nj_& (jj^jj 44-«-ujLJI ju£, ^_jJL>JI (^yl^. I (yj j-uQJI 

jJLl 4_5^_>. (j_A 4bLLaJI JljJjJ LtTu-AJ j3tt 4LkJIt jbtjJ.1 j)_A 

(jl O—LJ>- nl—jJst l_J J-<-44-La ^UjjI (^b jb*| 4jjLjj_ibIt C—UlljJ 

La_a 3jJL nLJLt ^jbjut (ylc JlC.L_uj (jl_5eJL>JI 4_3_uJaJI Jb.|jJLt 

. JLaII (yl^.1 e-J j) MI ( A (Jj l^l-V (yjj 

(_yUI J_a|j_*J 1 (j_A 4_Cj_A-5C_AJ 4_Aj5bfc_A Jdt 4 £j^V (jl (yUU j*JU2 J La (jl 

(jL£ 131 Laj 4 jJLl Jj) /^i olbjlj nLJLl <_j j mma ^LajjI 4JI4 HI jjl>J 
(-JjJLtieJ Jlil £UjjI (jl JlAULj tilt jJ LiUJJ jl jL>Jj Jla J 

V (y-ILtl J^LHI (j-A jLlA t lo i MjUlt ^_3tjJlb (^yil 4 3 Io i A (j_A 

(jbju ciiLufc ^->.1 U4jL> (j_A (j£Ltj 44 j a dil3 CjLcLajjI (_ytl Jiil L^_b 

4_a3^La 4 3U i a L^Luscj La-4 IjILa I 7 (_ytl jJJ ^LflJjl L^_b J_u^j (yltt (jUeJL>JI 
4 3U (A (j^ cbJlicj Jiil ^Lajjt (jib (yjjjtil g- i L > JI (yb La I 44bUaJI j-JjL^ 

1 1 L7^1 t^b^i 4 lPI J-^ ci>^^ L^l 

(J^l »*i i mV LjLSLaI cdllA (jl (JJlJ La-a La jb 13-5 (ju JlaII J^LajjI 

Mii 111 4-a jLaJl cjL^ j - ^ ai' (_y^j 4(yj^->JI g_ i L > Jl (^LsLla (yb j j <^l l Ijla 

. Jj/ron^tl (j_A ajj-4J g- ^ J LL Jl (yb (_y!l 


:4*iUU jUit 

CjLujIjJ *[>>*! (j-A JuV 4jL5tjJl (yb Jiil 4bU d (j_A /> n! 3~« / ,S\ \ j X'.W j_Lc 

4 4jj 1 <^*r4tj 4_ub jJbj 4_^>.j ^j_A nJ-A 4bUaJI *. 
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JlU i- L_LjI ol_j_U 4_^^» 1 < ..1^ s c—t^J ^UJl 4_LaiJt jj^jaV! (J3I3 

4JLj_3lv. £jjQ £jjJJb 4jjJjI ^_ujj .^jLAjI ^SL^-i ^ JlII 

£-4 t- ji-uu Luj jj^>Jlj JlII ^Jjl nia £jjq 1 ^jlr. <Jj) ^yliil 42LLoJI £)l 

0 LJ.I 4_u^ £-43 L-xjL*. Lh° ^L-4 J332 J-U oLj_4 c-j ^.u.u.a ^Lajjl 

4_J_*_Lllo CjLjI^Jv JL>*I jUj £)! ^Il- 4 J /^l Jl32 t^LV-I L_<jL>. ^j-4 (jIojL>JI 
$il_Lj| ^Lj-U <-j j-t-u-Ll ^Lajjl (jjJ L>^ J^IoliU O'**? Lr^ 

^J-LsLLo j2jjj (j I (jjJ *U1 c-jj) mi U JLc gAijjl j2j3j (j I CjJutJ j2j t JlU 

3jl £)11 »V1 (J-3j CjVUJI aJJt> Jlc ^ jr 2 ^Ll^JLI CjLjI^Jv (j^Sj £)l jJLloj 

4jjLuoIl 3VI 4 (j I C-Lpj J^2 I 4 JM m>Ij 3~tl 1-4 1 jlj t JlU 2l^LU ^j_4 
l_4ljj ^L-LUO |j 4 J 1 MJ tMI j->-Vl Jjl>.j ^ Jju! tjl 1-4 ciJJj JIIL4J i 1 Jl>- 4_JLc 
^j_4 (J-<->U J_2 I Jl_A J!L4 g-LJu—il 4_*2_15L ^12 ^^.Lu-sO ^jlo33* £ Lliujj 

. Lol uVt21 jj-o-Jj 1 3K 4 lj_4i 42LU 4 4 *Lijl 
O^j"' ^ 1-^-4JLStO^ 4_>jJLLaJ,l !^yz\ ^>- VI cjL>. 1 < (i 4 3^2 ju>.Lj 

4 4_u 1 \j ^s. 11 42LLaJI ^j_a lLUjIjl-l 4 100 ^LuV S U^- n * Liu I Jjj Lol 

(jl 2 <jtLol 4 -l.j.^-'v. ^jL_uj 3 -^jJI 4 >Ll 4 Jjj^ <?Ll 4 <-jj) mi ) 4 ^Lajjl £)t 1 iJ^nl 

c-tA^a jJL4 2500 jjJl>. jjfc 4JUJ1 ^>j_a L-J^lki! ^LJLl ^jlj^->. <Jjl*-4 
oj-z*- j-°Vl « <11^*> t lu2jJ! jJI jla J-4 -*j (jl 4 ti^iU ^J- 4 ] jj2 jJj i4_jjLjJ 1 
4lL»_<_u ij^s jlv ^Jj 4 _>.L?c_j Lul ^Jju JulLo^j t 4 _o_2 J 25j 4_c. L_u 12 3 JlI, ^ La 

LvLILjJ (J 4 ‘SI J (J ^ Mi l 4Ja_>fcU (Jji Mil (jl ^LJ,1 (j-4 L-.<- t 5L 4 ^J-4 Q^_l1_4 4jI_4 

t4LU jjjl>. VI ^LJsl t-jj mi f 4 ^1_3jjI j_L»r<j V L)l ^ LjIjj < <■ 4 

4 1 j 1 L> U ,U1 4_ua^ J-ll ^ (JJ)5 >Ll<-u ^4l?cl>. L)l^ liji^ 

LLu3^32| jJj i^LtU UjMl(4 ^LflJjl ^2 ^1^1 <- «•> > <» ^ (jy^ 

lt 2 1 —L^-TllvV 4_jjJLLaJLl ^LlU 4_l 4^ ,‘I.r ^jL_uj 4 ju-u ^jl 

j!l4jJL^ jl L-xaSLa jIL4 (J^-lLs t_3J 1 4" ♦ r o ^l_L3-(-U ^jJI (JLiil 4JL>. 

.oLU ^J-4 L-aa5L4 

: JlU 42LU jJu-a_4 JM;:lluI i^Lu_u_u^Jl 

. jJl>J1j JlU Jj2j oLJll 3-CU-L4 (JrU ^JjLL t -4 (3j^ <-^l-Lfc Ojfi*± “ I 
V (- « j Tr ) 4_JLLl>.1 Luo I JL>.I JSLjgJ 4 ^jM_4 4_ulj_lIo ^IoLL4 j 2^33 jjl -2 

. 4 Ll°> 4 3K"j 4Jjl u l4 CjL_uL 3_4J JjJu-o L-Liijj ^ J_<_u J- 4 VI « < 1 U~n 
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* ail Sill? <UftHii jl?ldi jojut ‘Wild 



jxl Ja^jSt tSJil 
ou.i) 4 g.i 

Ukli 



SJU-Ul l£vjy>t 

83 

6.4 


117 

9.8 


23 

10.7 

iij£et J*A 



^•jH' 

750 

5.9 

OU 




70 

9.8 




Uu> 

22 

8.4 

iH'jH 

610 

8.4 

JA-OUCJ*. 



SjJjjl 

125 

3.6 

OjJ ijjiAlji- 



,J-M llftl 

2 

2.4 

b jS-tfUS 

2000 

5.65 


140 

6.6 



l\y* iJ . ail 5-LiJ^ W3\il ji»Lil u ^o JUli La dW * 

.C-oj^Jl <J jjirlj ail JlJ^-I AA>-M)l oU-sAsaJ| <J Ls-sL? 1 - 


La JuJl>o IjjJ a <t I ^j-a ciJJj ^1 4 ^LudI 

j_l£ a 3 U < 11 ojI^ I aLs * V j5 ^jui> a a! U11 t -<l U>a ^ Liu! ^}U! ^j_a I a] 
^j-C 3 Jl-j_*_j L^jI ^-L t -AJ 4 _lc 1 jl 4 jjK < dll j^ljJ,! £>£■ 3 Jljju <L_uIjjJI 
jj {4 _aj^La 4_JL>JI aJJt (jr £^ j_jjLM! £c_i_u^j V Jl3s 3 a! U tl l *t\l , ,,1 
4_>j)lt-^11 CjIjI a~h < mVIj 3jJjlU 4J3LL2JI J_3_u 4 3U~1I 4jjl i/-m4VI J-aIjjlII (jI 
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4-Jj)^ (■■ ij\-4-u2 fjj* JljV fU t(^jl tsiTt^\ jjlC. Jjlj>o U3 cilljj 

oJl Jt ljr ^ (j^JLaL*JI jJj (Jj» mmIIj 4jLu-aJI CjIJl*_Uj 

Sjl u l J Ij 2US511I J^LLiU Us <j^5M c_uL>JI ( jSLt 

4 4_t£.lj^JI ^! 4 1 / ,^tl J^LaljJJ ^j^*\ 4-a 1^1 ^Jl 4 _uSL<-uJ1 £yC. 

. ciJLIjJ 4_4J^LU CjI jU»Uj til 

4^>.}UI ^J_UDJ_4J J_Aj jL-O^Vl (j'L*_J (j- 4 L-<jL>. lLJLl&J 

L^Mclj _}jJu_uj j_>. £.|_u ^ <>urtj jJU 4^LU £JjLU« ^LAjJ it t4j^st_Jl 

l_4Jjj Cjtj_IiJI &JJb ^Lal <Lw>UL 1 gj4 4 t mj cit- t st j 4_ Ll«- ^ $.ljjt 

4_^_jLU 1 ^Ml! LudjLjlLc JjjLtuJIj jj>.tj_>JI 0ji_A £)jSi 

tijjSjJlt 4 j>.^Ul1 JUc. 1 n 3_}Lcl Sjjj-da ^1 JlS U-* 

jJtl 4 ^Ud 4JUl^J.I 4 j A i <ilt c_uljj>Jt Jl>.| j_& ljuk jjl 

0juk (jl J- UC o jjjL^uJtj j^>*tj^>JI ^llti 4 _uL^j] c_<jI^>- tiJllA £jSLI 
(j-o Jibuti I ' »j Clt-Lsej 4 _<_ojLjJI ^j- 4 * !>v I tlajj-j ^.j_ij Jl 0 Jj J>-<-uJ t j js*. tlj_>JI 
4_jil_>JJ Jjj-LaJl ciJj.L<-u (Jju _j J •'*''* jLu^t 4 U>, ,.l^Jt 4_La_<2J 

4 U njJLI CjUUujVI (jU UUjiS tjj) < M^tt 0Jufc J!lc Ju>.jj jJ U- i S t^lstj) Mitt 

diUjL>Jtj di^t < <r< It 3*USj 4 _jJLjl 3 ijtajj ^ « n^o Jl£ 4^1 U11 

. 4j^t_JI 

5^1UH ^ t-c^-4 Ljlscjjl>.I ijy ILlt |^^->.Vt 4U/11 

4_^LLaJI ^Jjl nifl ^.LoijI j_jjLj ^-L»-4J <>JlA JlU 4 - lLu J t ^>*tjJJI ^ jr J^ 

4_pJt cjLuI£LI 1 ^Lcbjl Laj_uIjj jUtJtj jL^jVt >>Jt cj ji3 

* pLU ^1 4_i_ujLjJt ^Jlc. ^tl^_cu ^_j->.Vt 
4ij,Lat 4J3LL2JI (jV 4_ujjij 4 -lLu jt^-usl 4 j 1 ^ JlU 4^LLd (jt 

jl 4 JJ '>. r jtlj_4 3^^" 4-^t-oJ C^u-JJ dLJJ C_Jj_<_u_Lo ^LoJjt j-JtTJt ^’ilu 
(jjSi ^jJ 4_jV j-stU CLujij (JJLlA (jJj t4jjjj Cj^LcLaj jt 4_uJ^ul> 
V 4_jV jLsbjJt <?l_j-i, OjjJj dJLLA ^jJ 4 jI US' i4^Ibe_4 CjIjLc dJLub 
ciJJi 4_^LtlDt j_5e_jJt 4_U>J,t tli^Usa^ jl CjLUj ^I 

t^-uS 1 4~u n (j? it t Ju>- iUls 111 4j^t_JI dsLulSLIt j-jjLUJI 

jjUa-« 5j_LiSJ! Vt p ^ ' '■" (jl ^ 11 (J (J_uSjlI! (Jj 

«4 jS 4 Mitt 4 jj-^_JI Sjjilt 
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Jjj_aJI ^yl^. J-^ju 4^Us3 CjLLx5c_a g-LtTujV La £j9j_a 4_a*^La 4_<_u1j_} £)! 

<—aji^JI ^yll 3j)L>->tJI jjpJlj ail aLjI ^Lil t—jj) mi i a 

^ ju 2 lu 2 j j .cLLL^JI ^LsLLaJI JoJpj jJu-aJLl I JJt ^j_a 3 si A~ , „V1 jjfcj 

L^£.Lpl 4 3 h ■>< 1.1 JjjiaJI 4-C.j_a-5e_a lLILlAj *(j!ojJlII I Jl^J 

4-Cj_ai?c_a (jy ic 4 JL u ia 4-OJ^la jL l l v ' lJlSjjjj i4_uLj_$£LJI <LaLLaJI (jy lc. 

<ylc. cilla£ j t4jjl i/Vf^Vl J_aIjjlII £jbj_AU ^jLJ-lUI J^l jj*J1 

(J7 ^ L>ultl *4 _l^IjJl1I £-u 2 >^-o> 4 3 U *< t, I ^uliLlI ^jL^SLII t *t\l ,„V1 4 t^nU 
£)lj t^jjJ LjJlj>o jjpJlj Jiil 4 _^j-j>. <jl ^yjj 4 _S_jLjJI CjLg&i-^aJI 

12 3j_a L^J t-J j Ml i * (yJLcI (jr^i tLJLl J-t-aJ <j! j-^jlu ^jJalll £Jj-aUI 

cj! j J <^1 Tfe-j V a 4 I t c-jj m?a ^yL^.1 (j? ^yJuu IJlAj 25j 4 -c.L^j 

4 ^^ />. \ a ^j^ ai ^jl' L^jj 4 s *.. 13*1 j jj^Jj ^jj ^j-o c.<-£jJI 

^jjSL M!u_3 14-Lm_a CjLu^-la j_lLj ^yjL^SLII , ,.Vl 1 4_iLp2_>. J_p3 

oLcLai (jSLtiojj ^^J_4_U 1 ^yis 4 _La jli^l jLgUI aL>j^ tl aJ^-L^iaU 

j_3s_Lj J-l-U 1 t '^ <'< a £_aj i , ,.Vi ^jl_B (P-AJI ^y£ Lot 4 4_La 4_Luua 

c j-4 <U a r tl la_A jj^ J ljj t4jLjj~ 1 11 A (jrJ^5 (jr-tJ J (jt ^1 tiJ^L^I^oVI 
^ylLtl 4 _uLj_^LI! 4 ^ ILL I j_j!^IL_uj cdjjjj i t\t , ,,V I 

L^jjJ L« (ylc I jLaT^I ^yjLjj-^SLII L^-LLI (jl p^jil J-aju 
^_ y^ CjJl>«j jjl>JIj jJ.1 4^LLaj 4 j mi itlj La 1 tCjLl CjLaj1*-a 

4_c.L_u ^jj-tfu-«Jlj ^_jjVl LuLp. ■ L ^ ft 4 -u.uJJIj jl j-aI^Lj jpLU CjI^jI 

L^ljajj ^juk j-iilll 4 jlpki^L jl^VI ( j-« aj^La alia] L*_pj ^ 

caLL^J.1 ^j_a JKa! 3aii aJLLAj . (J7 ^ 1 sj^\ 1 1 ^t\l g *,,,,\l f ^LlII i j^-^ 

J^LajIj 4 3 \l -LII jJa!jil ^j^Lj ^jptlj jjpJlj ail <>Lu3 4 ^>. J-aju ^pill 
'S ) g-I^Vl 0Jul> ^j_A 4j^Lj ^ytl L-La j-uTu-L<-uj /4 Ah11 t ? 't\l , ..VI 

:J^uUiddUt ^tjaiUrf^Ut^iU^t -I 

j I p^vL». aLu 4 L>, ,.lajLSul p4 a^lj ^a 4_Li_>i I j 

(6) Gray, TJ. and Gashus, O.K. Tidal Power, Plenum Press, N.Y., 1972, P.8. 
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4_Ca^L^l J^vL>JI I JlA iJT ^ 4^l_kil JljJJJ ^UJJ 4 Jlj_u 

d U> , ,, 1 j < lj_& 4(J_^ ^Jj i4j>-L>JI L-(.t-U->. jlGj ^Iu 2 J JlSLLU (j -0 

<— 1 *Ut c£lu±.a J 4»jJL! ^Lui *UI 

ciljj Jljlj aL-ii.1 <-Jj) mia ^Lajjl ^Ll 4Ja^L36-J] Jt^LiU J^Jju 

Lta^Lst-a *!_« La-L u j_ 3 t_i]t aLa ^jfi < <i a J->-Lj 

4jwj jJI J ♦ 4jJ-4.u-la 

^ylll tliLLujjUJI ^1 ^Lj-a 4 _c*.jj CjLLujjHII Jj* iVi) 4 < m~ 

Jj» m<"j (J-a-*JI j *11 >ij t<L uLjj_^JI 4^LkJI J^jlILj Jl>.G 

J_a_c ^LljIj ciiijJ L^j^Lo (j-uj) mi m ^JijLfli! ^IjLo 4_uL»^£LIt ciiljJjll 
4_t^ pill t_sj_i_u_La Jl^Ljj 4jLa ^j_a Ujl>. jG-jj 

4JU ^' c^i .J- 56 -^ ^Lj-a ^ ^Luu.a u<jL>> ^j_a 

^Lla cGl£ lil L^C jlaJJI 4 JuJux. ^j-a ^LajjVLi Jii*. Lj 

M l < a <Jr\J JjjLUl j 4 *t < nj (JrUjjlJ! ^jl-3 JLA jl 4_!L>. 

V (JT lII 4_>.jjJ! ^1 JjjLaJI I JlA JGj cry^J i 4 jvjL>*j L r* 

j-j-C (j_a 4 ?Lj 1I L_j_^ j_1j g-L-j^ ^ 11 J-Lljl ^j-a JujlL 4 < <n 

4 ? 1 —L^a i_ j i^_<_u_(_I > 1 ^ ja ^_ 4 _<_uj jUiGjI 5jJl3 ^j_a I Jluj ^J] CjLluj^I(JI 

i?Lj_a L-)j-ujJ-a J <^>j Oy^J ^ jJsl 4^3- <- <«< n t i ^Lajj^fL j-3fc-J! 

^U^oi] Jl^LUI ^uj (j 1 ^->J! (J7 ^ ^LJU <_j j-<-u-L>a ^jjlu±a ij^-A ^ylc .1 ^c^llua 
Jdl 4 ?Lj-a J-t-i^j 4- iL a- < JI o JlA ^ p*< > <nj JlUj ^Ljl 

^Juk JlLd J « »*n m*1 4 Jl^LlII o'^Jt, JIG do>, I 4 ] ^C,y-uxA 1 ^1 

(jlj 4 _usL>. ^Lj-a ^j-a j*_uaJ ^Lll Cjlic-Ga-a CjVL>J 1 

(jr ^ JjijLdJI (jI <- < 1 > »ij Sj-u^ C> t int Cjlir <>>U oJJb mm! 4jj it^tl 4^LLaJI 
• 1 ^—li^ Lh ^J 0 1—11 ^yj^4.u-La ^Lijjl 

(j -9 c ^J— > ' <- ',i<" j J- 56 ^^ j , ti^ n cjr^>* 

3j^ ^j < 0 -L>> ^LajjVI ^Jj Ji jju ^yTcv- 4 ji 3 f, 

Ijl^j 4 j \ «a ♦ tl ^ 4 ~ < <nj 4 CjLLujjIlII nil jl^ p*t 1 mVL ^ 4 > nj ^ ^Lll 
J^L>. ^ 1 ^C 11 ^LLjIj CjI_Luj^IlII (Jj» iVil 4_ulSL«Vl dt-LS&j Mill 

£)! [£j-* (j-aj ^a 3jJJ 3jJjL3tA CjLcLjj 
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. 2 * U 7Tt a d ♦ j , U 4_jj (Jj \j <T< 1 m a lj-^1 (j.««jt CjLk^JU 

: J$mII mU *1>Jt maUI mUuU 1 -2 

t4_3 _jL i_uJI CjL^_>JL1 {j-c. 3jj_la_o CjLL^JU ^j_4 I jlA 

JljJj-J 4(J2_&L>oV! *Li-U 4^j->- ( j- d < mVI L yic. Lufc 

Ijufc t4Ju^_oj «;L(j|j 4-l.ulj *IJj! 4_uLjj_^J 1 4j9LLaJl 

j_Ia_Lll t j oLil 4 ^j>. CjLlujjj c-.«-t^J j-*VI < Um 

oL>ol <JjJ uu 4_ul£Lal j^jIu <j| 3jj)j_JaJLj Ijuk j t4^^>JI <>L>o! (j-C- 

.oLJLl 4^^. ^Uol ^^Ljj 1_4 j Cj|^_3_ti/ 

^yjj) in'tA 3j^ Oli O ^" c 4JL>* 4 t^^JLl (jl IJu_Ll 

^jl Ltia_j| "• * s J^-LilTu V 0LJ1! 

J_3t_jJI ^l—L^ JlJvLj (J^>- t JL^ 4 JLjw L^j I !^\ J_i2Jj_J ^ CpUMA 

Ju dLJl ^-q-lmJJ Jl^LUI ^Lua ^£lu±a 3^^ £'L3jjVLj 

i_j j_<_u_Lo ^lc. I ^Jl ^Lj-o 3 ' 0^*3 tciJLLA ^\_aJL t c^u-lla 

t—4 (j_c CjLl^ CjUe_tia_4 Jjt mi! Jl^LUI <>JlA JjLSj 

cillli Juu CjL j^Lt-u-a ^1 P)Ijj>JI oL LA t^jlu-u-a £_3 j 3*jl1J 

O-lj^-j j^t_jJI ^Lc niia 3 V n jUaHjl 4JL>.j_a (jr ^ 4U>JLl j-<u 
<?Lu3 4-CV^J f£j LaJlIc t Cj 1_Lu j^HJ I 3^ L *- t -‘ u -V ^LJLl (jjJJ-LxlLg (j\J 3jU]I ^_4_<_uJ 
IJl_A j 4~t 1 .ij t4_ul_jj^SLII 4^LLaJI ^LijI IJluj CjLLujjIII ^1 
oLj_a ujiiiid (^J)" < <1 a J-uaj CL'-yx-i g^LfljjVI e\-±A 

j_5c_jJI ^Lj-« ^LaJj! Si lit 4 j>- j)" 3 o w 3 m jl^LU! ^jj 4i^>U 1 mIt.j 

^1 j_«V I Ijiifc tj^u-tidO Mil oLjJll ^yJj) Mira (JrU 3j^' ^-J 

3jL-4-it VLi JiiwLj 4-geT(-LU ^.Ij^SLIl 4_j_^ ^j| 

. Mill l (jrU 

^^Lt-UjO jjfc 4 ^. 3 ^-° C—.<—Lt.t±Jj ^jl 

L«ajL-L>-^ t4_uli<JI e.\\jg^ tl Juijj 4i>.J-« (jy£ A4- <V1 ljufc ^J_A 7, s\ *"<, ,,\l ! 
j. < >n CL'-jsx-i jl^LUI 3 ^ ^L3jjV! cj!^ 1 ^LJLl t—»j) < n}a 3 

^i! ^Lua (_jp£j t^p 3 ^Lp3 ^J^Luu-C 3^ 

s>LJL ^ mi j ^LlPI ^yjj) <n?a pru 3 jL^ JSLiij j3 (jj^ L^j Lj^ru au& ^1^-^ 
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a Ljj-^LI! ^Lu! j a~ t mj j ^Lulj CjLLujjIlII Jj» mm) 

t La! ft i ii a (_p3j^>J! ^Lj-a La-La jLt-gjfcjVlj^-Sfej-H ^Llq j. a~ t <mj jL^lll! jLG 


4 t^> , „\ CjLLujjHJI ^J-Lfr-JuJ _}L*J oLJJ ^yJJ_<_u_La JSjjijS (JSLiuTa 

^..Lc Jj_ua^>J! fda Cl<— l ^e-J JIjJI! IjlA (JT ic. 3jjJl!1 j, a~ < «nj ^Lj-a 

.(^_aL>oV! o\A\ JjtAj <luL^J! 4 al11 


:*U»U mUV> 11 *Lfaa* -3 

J!jla Oj-qIu xua 4 j 1 a f ■ *- \ *j ^ tl JlJjj (jLj CjLL^>JU £ya £jJJ! IjlA jLla-J 
eJiiHitJ Laalj ClLsjJ! Jijia «QjIj C< < «m! 4j>oLl!! 11 4_j_a^ (jSLI tCJSjJ! 

JJ-LdLlU (j-saJuJ ^aJ^L-a CjIU^. t I ^j-a £j_l!| IjlA *j^j>J!j JlU 4£j->- £-a 


. 4jI j_i LaaLs Liajjv ! ^ ^ ^JSLtTuJ (jLjjjL^tlLa 

j I J_i_u a Ltfuj! 4_La_<_u!jj jjLt-ai,! ^j_a £j_J! ! J_A ^j_a 3 nI <T. , „V1 ^aluj 
J_bL(_a j_>.L>J! IjlA 1 Ml nj tj-5t_J! <?Lj_a £>£■ £r}-a3^>JI j-5e_3tJ illjTf mi a 
4 J > Wi rTs La c_<-<-t.L>. jlGj C-<-l^J 3Jl>. ^ylc. ^r\_L^sj_>J! (j_a ^JSL! 

<—Sj-JLJ 4C >_^J^>J! 1 uiil L^jLa Jujjl]! 4 U-a- a Lai . mm!I 

1 y “3 ' {j ^^ ^^a-<-ulj^»-Vlj ^JL*JI ( _p3j^J! ^a-<-ula ^yuusj^J! Ji^.1 
^yJLJ! ^LJ,! c-jj) mi it) uLal <?**<">. V! ^^osej 4al _}jju 4 j a mi~ f! 

(J-SLioJ V m C-Jj-crj-La ^Jp.t.u-a ^j-a ^Jpu-a-A 

,ja“mia JSLduJ «LuLj^J! 4al Ull JlJjj 4-ulSLaj ^-laj La_a ^ulj 
^jJ! L^j JlU aLal j-5t-J! ^>a 4_Al_ua ^jJLjlI! u 3!"n 

<j!j->JI ijjQ ^Lji! cr^c J Lai *aj!j ui) QS>a V Ul 

j_^_lII ^j-a <>Lji,! ! JlSLaj 4^jl>.| 3j-a j-stji! (jy£ L^Cj-<ajj ^IaJI 

.3j-a Ul (jylLjtJl 

t_jj-<-ala |j 4JU. ^ U! c>^W ck L *~ t ~^^ 


^_yJL*J! tiJJjL^ iJ^J ~i I ! h£J)~ • fl a (jyj^l (^1 4_t^ <>LjX! 

^\ ^LjlI! ^L}-a 4 _o»jj JulC. J^jlI! 4^LJ,Lj a^-a-a 

t^LfljjVL U! ^_p3jj>J! <?Lj_a Jl>.Gj t(jpUjjILl! J-LC. 
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jj^JIg -^oJI 63lb 


^L-4-t-uJ 4j|J3^^fcjJI o\-LA <_JJ_cu_<_4 ( j^A ^^Jkl <-J3J_<_u_Lo ( _ jr Lc. CujI^ (jl Ijlj 

^LfljjVL < <i a jii»-Lj i jl^LUI ^l L^J 

£L33jVLj ^Ll^JU^^ i njj jibllll jpLiu Ul ^ 3 ?< »< a ^\ J_ua_J 

c £ll.i l a {jjQ (jyle. I C-JljLa ^LjlJI oLla Ij'd IjJbj 

J. 4 3 > IIJ ^/Ujjllll ^jlb m (^pS^JI <>Lua 

^_Iu2J ^JL*J1 <?L}-<3 L-JJ-iu-LA ^yj] i?l_U3 l_J J_<_u_Lq 3 '-^J 

^J)"( i M A (J^*l JlII ^1 (£sSjJ £)l oLJl ^ 4 < Mjj ^UJ! Jlbl-Lfl 

Jal J3llll JpLi3 £llu.a * (_3! JlII ^Lj-* (J-^3 cxy>-j (J^j-ztjl ^Lpi 

U jn i f fl ^jl CM < Ml J^JtJl (jrUjjItil Ju^LuuJ J t^LaJI oLJ,lj 

{j-A 4_j| ^_tC .I (_psjj>Jl oLj-« (j-A CjJIjLo ^Ldl <?Lla 

^J-^jlIIj c.t-L^j (^po!VI I (35^3 3 I o * J ^ ^ 

. J-«-sdI j3ll 

^j>> Aifc-LU ^_paj^>JI 0 L-J-O j-3-<-u-xa ^^1 3-*-^J ^_^jJI &\-JlA j-uas^J^ 

(J_4-lL^_lJ j_%_jJI 4_uIj 3^j^JL *LJJ ^U^ai] ^_pojj>JI I j_& jl^Lla ^3l33 
l^bpiiu.* ^il j-5tJ-II oLj-a J-t-sa3 31 (jr^l 4 .lU.*JI J a"i I <nj . «.UJ (j[jjj>. 3jjJ 

JlJLc. '^>11 ^psj^JI ^Lj_c ^ i^\ 3 4_jjIj ^kjjVI ^Jl Jjju ^3 

^ ^3 > m3j 3jjjJI j, ^3 1 m3 I j£jtj t ^Li3jVL» ^LJL ^ 4 1 nj j JibLiU Jk33 dl!3 
CjI—LlJJJ-3JI j-lC. ^LjII ^Ju4> ^_33j t JlXI ^Lj_ 4 «d U> . «.1 j < ^LjlII ^p3JJ>JI 4_XJ_ft3 
CjLLujjIJI jjt M,| llta^V L^3 j^jJI ^\ ^3 ill ^^pajj^JI ^1 
\-&Jl£ J-3-33 ^pJl CjL^jVI (jt 3 t^Lj-^JI ^llul tilljl^J 10J 4~t < n ^ 4jl gf. 
^Lj^SJI ^13jI 3 k ^Li3jVLj A^>. <t I ^paj^>JI ^Ljl ^_$_<_uJj Jib till 

.^Ul ^j)3 < m a (^psLaitjl c «j < m i 

: 4 ? i>lt ^ *u ULb JA < 

2uJLc ^4^1 o-^ S^UJI V 

ciJJ3 ^a (jQ 4<Lj£jj_aVIj «LujjjVI U^*.' 63 ^-ji.l ciJJb^ I 

4_jJLc cjLjj)" mi a ^Jl 3^J 4 3 UI-La } ji ^- i L > JI jJLl ^L33 jI 3 k 

i^^>.VI 4_4 j 3LU Lk^-tHJI Cj^b^3 3 ] jJLt-ai.1 IjlA 3M'*3.<_uIj 'gL.A.uuH 4jvj Jlj 

( _^JI 3 ^j tVI 4 mi l_t4>JI L^K ^l-lUJI ^ jJ.1 ^L33jlb 
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Jl_<_C j Jl>.I jf£| ^ ^Jj>-I j_<_u 

d^l U >!1 dli>a J^L>. (j-« C-t-Li^j-taJi ^UliJI cji? jSj 
(jla. JlU ijaLL (j^o 3,iln"i.iVI (jl£LoVLi (jl Lj£.LjjLau£ 3 aUi'ia ^ Lkjjj 
tiilj ^ jJ,l ^LjjjV u U i.i_^ll Jjl«J,I jljjj <LojlsI I (jj: Jjal jJ,l ^L33jl (jl£ 
jlpj • Lo^ 13-4,3 (j-u La y j«~_ij ijalji^l 8 43U>U 

■ lLsIjIJLus 2 3^LLaj 3-Lai>J.! (J^juj I ' ^ L' q-C. L' jl i nK 2 U>a 

^23 L$j| CjjjSULi Sj^sUJI J-U JjIjlx- ^1 Lj^-taj 

(j^_j S^ajjJLl JjIjlj>JIj i Lij-c.Ljjl 3Ja^a «ul£. J^*3 i^jJI i^J-U oli 

alluij CjjjSLII aLuj5 ( _ T Jk Cjjj£L1I ^ jJal jjs 3!ijLj u ti«~ Lbjjl 

O' (jr ic. Jjlj^>JI oJ_A ^ 3jjljJ1 oLajJL*_U JuXjj 
«;llus 4 _lLj CuJ^JI *Lu-« ^ J-U oLua ^ ’ 

^j-coia glijjV LjLxj (3)^j JjO jsJI ^ j*J-3jJ 

♦^^Cuj^Ll! ^Lu-a 1972 ^Lc. jl^T<*<it jj->JI j jlU oLj-« 

J-a ^U. J 4 JG CoJ^JI JjJ^l 

oJl^J V <_pJ! 4JLHII jLiiC VI (^ruu JuxVI £-a 

j *3jL*JI <Lc.L_u 12 (j_«jiwG j3^>J!j jJlI 3jjj ^jl liii H) SjlcLUI 

^LdJjVI CjVUJI j 1 m m" 1 nl jJ 4_jI 1 I ^_ua jj 

«L>.jJlU ^jLuJI */.80 H^5 (j£i '’W' 0 Cr? J “ ,ia 

• (3)(*\) 

J^oUJI Jjk (jjiJ LajL-u LuiLaj al_Sl Uj^j La^ (j^Jj 

jJ,l 3^>- 1^£- J-4*3 3^LL diLLa^tji aLSul i_JJjLa- J>2 j [J, JlII 

. I JL>. cLa^lIj «LujijjjJI (JjsI^jlII (jjs JL^QILi 4jSLI 


• OijSJI 2ujS^ 3.,U« i3ljtlj^ljjymsjl>l972 c^SJI »4jX jJLI Jjlja. (7) 
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jjaJIg -ijoJI 63lb 


1972 jliT j. 


£ 

% 

CijJl 

fJ* 11 

•xJ 

Cijjl 





iiji 

3.2 

- 

59 

2 

3.2 

- 

21 

1 

0.5 

7 

46 


0.3 

7 

23 


3.3 

13 

46 


3.3 

13 

27 


0.9 

19 

54 


1.0 

19 

20 


3.0 

2 

12 

4 

3.1 

1 

35 

3 

0.7 

8 

26 


0.6 

8 

6 


3.4 

14 

16 


3.4 

14 

1 


0.8 

20 

56 


0.8 

20 

26 


2.6 

3 

33 

6 

2.8 

2 

50 

5 

1.1 

9 

12 


0.9 

8 

47 


3.5 

14 

56 


3.4 

14 

34 


0.8 

22 

4 


0.8 

21 

28 
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6J.i vJI 63lhJI L^^lg'iVi 


£ 

% 

Cijjl 


% 






aji 

2.2 

5 

24 

8 

2.4 

4 

24 

7 

1.5 

10 

15 


1.3 

9 

41 


3.4 

15 

57 


3.4 

15 

24 


1.0 

23 

47 


0.9 

22 

48 


1.0 

1 

17 

10 





2.2 

9 



2.1 

7 

18 

9 

2.0 

12 

7 


1.8 

10 

59 


3.1 

17 

40 


3.3 

16 

40 


0.7 

4 

7 

12 

0.9 

3 


11 

2.7 

10 

49 


2.4 

10 

7 


2.0 

15 

15 


2.1 

13 

42 


3.1 

20 

49 


3.0 

19 

10 


0.3 

5 

33 

14 

0.5 

4 

54 

13 

3.1 

11 

50 


2.9 

11 

22 


1.3 

17 

24 


1.7 

16 

27 


3.3 

23 

7 


3.2 

22 

5 


3.4 

- 

1 

16 





0.2 

6 

46 


0.2 

6 

10 

15 

0.5 

12 

42 


3.3 

12 

17 


0.6 

18 

57 


0.9 

18 

12 
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•3 

oj 

% 

Cijil 

fJ* 1 ' 

3 

0J 

% 

cijli 

(**” 





3.3 

1 

42 

18 

3.4 

- 

52 

17 

0.4 

7 

55 


0.3 

7 

20 


3.7 

13 

33 


3.6 

13 

7 


0.2 

20 

22 


0.3 

19 

39 


2.9 

3 

28 

20 

3.1 

2 

33 

19 

0.9 

9 

7 


0.7 

8 

30 


3.8 

14 

31 


3.8 

14 



0.2 

21 

55 


0.1 

21 

7 


2.5 

5 

50 

22 

2.7 

4 

32 

21 

1.5 

10 

32 


1.2 

9 

46 


3.6 

15 

51 


3.7 

15 

8 






0.4 

22 

51 


0.7 

1 

37 

24 

0.5 

- 

2 

23 

2.3 

8 

49 


2.5 

7 

23 


2.0 

12 

51 


1.8 

11 

31 


3.0 

17 

59 


3.3 

16 

45 


0.6 

4 

17 

26 

0.6 

3 

10 

25 

3.0 

10 

43 


2.9 

9 

54 


1.7 

15 

57 


2.0 

14 

30 


2.9 

21 

40 


2.9 

19 

52 
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j-laj j-uilj o'j^- O^ J^' 

CxJljLc (j^-LtuJI (^A_j^L-o CjULc dilju 

)n I M tl 4 ^ ^ar~ 11 4_t^j^>Jl jLLflJJ J^_U 

<SLu^jVl 3^L, J*_pJ.I ^jUi! ci>Ull ^1J 
CjULo J (<~i ~ ^ ^jj I ^ <—3j^>* (J^ 

tlj_>. BjUw 3^ ^ ,s>) a jlj-a CjI^ILcjJlxSLII 

cj'j mi c. ^Juuj V L^jLs 4_JL^JI (jlojVl Lcl 

3j_tii_3JI ^juk ( jr 3 4JLia 

jjJIj i_ 7 -3-!1 ^-uSLIl ciJLub (JljLo 4 _lL-^JI 

LgJ-u 4_L>.Lt^Jl yjLuJI L^-Lq jsr 37ij 1 _£_l3 

3jjj ^jl I J^bLLa 3j_u^ 3 j_3j jli&jJ! ^^jJj 

4_L>» l_<_aJ I J__u1_LlH jUt-J-II ^LsjulJ (Jr\£lj-JI 

J^».j ^.Ll 4jjlil JlAI j-tiuJlj 4_5e_tIoljil 4JjVI ^ jr A 
3j. mi^I 4jjIj_>J 1 3^1 U. tl 
4^UaJI Jj3_>o (jL-uj^M 4x.l U~ m»Ij (jl O-l-vj t4 ii<^>ll 
4-^LLJI (jlj^l 1*3 _a 6^ 4 c^! J^- 4 ^ O- 43 
IjjLJ-a-O J-J-XJ 3j, Ml^ J^>.jJLl 4jjtjJ>Jl 

4_j_cJl_>J 4_I^LiIu_ul (jL_ajVl t>~< , ,.j LjJL^To. I 

«4 3h4JLl 4_usljX.f 

Jl-La 4jj 1^->^l>JI 4^LLaJI (jL_ujVl 
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6J.i vJI 63lhJI 


4J3jjl1I ^ ^>L3j jSLjuJ 4_ualj»cl 4 _j_l1j ( _ jr b l^jqjLjfcllculj (j-tJu-uJI 

rcJ J^jL-uJI Lt^ 0^-“-*^^ £)! f^-JJ tCJSjJI cillh ^jL-ujVI L^Jb-cl 
^1 t*H ( »1 ciJJh 4_j I VI 4dL_<_ulj (^jlj^>JI jJu-saJ.1 I JlA 4_at_ulaj 4^j-*_a < jy lc. 

4_3_j_ 3_>. (j-A ciJJj (jy^£- (J-^l (j-t^-l J t4 jLvLlL>-I 4-aJl^J ^j-iit-t-uJ j 4_*-a (J-aLsuJI 
J-La L^ojLaj 4_uJulU oLII j^uLu »1 3 mm t «Vt JljI^ c_2j-C. (jL_ujVI £)l 
£_j_jI_LjJI JlLoI JlSj ^_uaL>J' LlISj (jyJI L^ujUj SJljju 

^JL^-cu^ iJa_<_ojVI ^-11^1 J^Li* ^_lc 4_o«.LtjjJI 

♦ (> <^llj JU^JI ^yil Lj^Jj^l 
V JU_*l1^uVI jL->-aj 3_ij_>.^__ lj1_Ll1 I ^j_a dJIjLoj 
^JL*JI ^1 Ljj-IiJ t^JL*jl 431"Va ^Lstjl ijr 3 ^LLiu-^VIj 
Lolj Lf* ^ ' '• I ^ £juLLJ! 0 JJt LjJl>»jJ 

4_L>*LoJI J-OjLuJI 0jJt Jiua Ju>.JJ Q-t>. Ljjjl t U M(J ^JL*JI ^jL>. 

(J-Sk-Juj BjlILoj I Ljjjji JU.J, t L^Lbj-Lt-u^-LtTujj Ljj L»J_& {jr £i 

^JLi^j)«.ill _il_>oVIj ^LLJIj 4 _j^jj_aVI 3jl%iUI cjLjVjJI llUI_L& ^3 > i ^ 
. 3JuLjj-jjj 4-t-LuVJI I 4 3l~V a J^LdLLoj 

CjJJl>iJ Jl 3 4_3 LkJ I jJu-£2_U I JL^J qLc^V 1 d)VL^-»-L(_ uI CLlJ I lil 
U 4 I ♦ II jj_LaJLll (jLb c 4_ lj* .jJ j-l£ v - T (JI 4 _jIj Jl^j 4 j 4 I ♦ II 4_3_Sj_»_a J?" ' 

^jLtajVI cjU-U jLjjl ^1 ^UsVL ^UJI ^ jJI J^L^I ^y^^UIj 

t 4^LLaJI jJ <^I U I j_A ^1 Jiir "i t »l CjVLsc^ ^u-ujj ^1 LjJ? 4^LLjJJ 
4^Lu^jj 4jjIj-^^l>JI 4^1 Ull (jL-ajVI ^1 Jiitlu_4jl ^luujj jjl Jj^JI 

jlitjJI ^ Jiir3 / nl 4_La^e-a Jjl ^Lb I 904 ^ 4^jj-3JI I JlA J^ljl I JlJ 

4-ljLjj, II 4^LLaJI JljJjIlI CjLLujjIlII 3jIjV ^jlsjVI U -4 J^JbJ.1 

4_jjI j-^>» j_j_>JI 2 a! U> tl CjVI g»~ i mI CjJl^I jJjj_jJ>jV A 3U #^ Ltl Ujl 

Cj^uJI 4^Ju^ 1 ^j4 t »l ^Ull CjVL>JLIj ^pol^cVI CjJJuuj 

iSjjLJI ^-^LjJLl ^ °i 4_clj^JI ^pdl^^V 4_j^>-Ljwj_J 1 Cj^_lj_I 1 4_ldJuj 

3 Jl-LIjjj-j-J ^_) d U.n ^.Ltfujl ^_j Q^u3il 1 Jufc CjL-Ll<-u-^_>JI 

^jIojVI <-^^>* 4_L>^LtjJI <?lj 4II jjl d tiJl_LA Q-l>. (^i^ljlj 4 2 U i? a 

J • 3 1 jL-5t-J ^^l 1 ^ ^ Ml 4 ^-la-4xJI ^1 ^jl Ls <_P-Ilj 

CjLLujjj jJ-jJbtliJ ^jLlII jLie-JI I JlA ^Jiir3 t nj j t l^jlr, <U t t^ll 
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6ojlj3$_^dl fcilhJI 


4_o.L_uJI oLJLl Ct \ * »~ < ill cJJjL^ t 4 _oLjj_^JI jJjj 

fj I C. J_$JU 4_ul_lj_^ dU>a Ji» Mil I960 ^L-C, (jy£j Jl3.| JlJj_U 

1967 ^Lc. a . 4 _j5Ljj»«VI 3jL3elU cjLjVjJI jLit-JI 

(jjJj_dJI jl-£. I_$_l3 J_<^a1L_uJ 4_LjLsj_^£' S a (JjjLiliHj ^LL^J-t-uil _iL>u VI 

oLJl! 3jIj_>. (jl (Jl4»" i <>l *1jj <-. aj^aiJI jl£j t CjllujjI]l 

JLx. jl_5tJ (^Jl (Jj^elu (jl (j-a I ^ *p 4.3.j_i ^1 I Jl>. 4_lILc. Cl I njt 4_tjjJ>JI 

U I C, j-se—Cu ^yllil CjIjIjLII 0jJt (Jl a»~ I »l ^ (jl t <itl ^y Jl L^Jj-usj 

<^ljL*JI OJJt J.-LSfc-U q£u I JUJ t?m (jLjlc 4_3.J_} (j_C (Jj9| 3jljJ>- CjLvjJ 

jjLt-3_a ^ I f■ 4 -uLjj^LII 4^LLaJI JljJjH] CjI a ciJl_LAj t<Luljj-^JI 

4^I_UsVLj j *3 j (I<<ijlj t*lj<Uj (jLLJI q _a (_^ 4 _L>.L<_uJI oLJl !j jlitjJI 

4_ui Lu-^JI 4_3l3_>J, I CjVI a«~ m<VI (j_a JljJulII <LuIj^JI 4J3LL2 JI JlJjU 

- <d II i " \ 1 ->■ 3 /^ 11 yQ \ ^lj !^s X\ ^ 1c. ^jLLlu (^liJIj g> J 111 j 4_l£.ljjJ!j 

:**»!** 2*t 

4-ludjVI 3j 5JI jl5La (^1 4 jjIjl>.^_l>JI 4j9l_taJI j^j3j I Jui,l ilt-t>. <j_a 

J jLiIL_uLj VI jj)tV< 11 (J i3~ Mill £*-Laj V l_ul ^_tc tjllLaVI CjLla (j af. ^yic 
4-13.jJ jJSkTlII CjIjJlIII £yz-u3 UJV-il^ul j_2j (_^oI1j Lj^L-^HsI 4_<uV-U 

cj! t^j^JLl 3jij3.j-ll 4 _ludjVI 3j mi3II £)! ^^9 I jJj idjaLoJI 

^>J_A (J-ILc (J3 .JlJ V LuI VI Ajjljj^^t^JI 4^LLaJI jjl ts> a qjs> 3j_o^ CjLjIJJ*. 
JsVl (_ylg. t 4 jj l^-3.J-U>JI 4^LLaJ| ^yC. cLjJl^JI (j-13. jLtTlC VI (jial-UI 

(j_c Iji3. 3 Jl_j_*_jJI 4_^j^m (jl^LlXI (j»^>♦ J jJ (jy IL>.j ^_t^L>JI C^jJI 

tjl 4*fi < m^U ^lj-clj JSl L^Luscj Ijla Lajju 4J3LL2 JI llI^L^IujjI J^l^_« 

(j Sli.n'q ,_>i=jV! ^LLi ( jr ^ 3j)J3-J-0 J_JJ>JI 4J3LL2JI jjLua-0 (jVj 

. 4jjIJ 3.^-L>jI 3^1 Utl jjLt-3-CJ (_pSjVl L-U&jS (jy JLl 4_«Lc 

4_uluI (jl ^fc_o ^Jj LoL^j Cct-t-t-J (_p»jVI oVI C^jIUI 

Jsa->. Ju£. (jlajVI ji 1 1J ji-SLtTu (^-Uajjiil l^tUn-o Jl>-Lj 4-srUl3<a 

^J1 4w.ll (j* ij \j 4^Lt_aI,l Jjia L^-4 j IjILcjJL^ 12756,8 ^IjIL_oVI 

3 . Jl_Lc j_La_3J I (Jj_Ld (j_« J_jJL1j I j_aj IjILcjJL^ 12713,8 I j 
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6JL» ^ JI 63lhJI L^^lg'iVi 


t^J^a j^-jJLa 149 4 _<_ujI_lII A^Liu-a £_LlJJ *alJp-<-uVl 

j *"<jj . ^ ^ ^_jj_a ^3LajJL^ j^-ila 361 jL^-JlJ CjLL o_j_>tI» I 4 jv L_u_a ^Jlu La-Lu 

4jujI j_a L$3l J-6^ 4_u3sjVt 1 »Una L3 ju>*l jJ 4jI g-LoJL^Jl 

: ^ 3j-j_a3-a ^ L<-o£ I 

j_a /\ ,5 ^ I <~mj t 60 -5 yjz LgSLa-^i ^Ayyoj. / U a 11 - I 
jjjL>Jtj *4 j yA «L».j.i 1000-500 £j\j La ^\ L&^ 3jlj->Jl fiLvjJ £-33^3J ysj^\ 

oJ-Jb (jr -^ 3jij_>.j_a 1 ^ / r. ^K3 j ^ jr 3Jl ^_jj>JI ^JaLLaJI j.}L-sa_a jl ^^jJL 

L_ljj_ 3_3 ^ILajJL^ 2900 j_a-c JJLajj 3j-_tfu_3i! d<->o £_3 jj-^L3u jJ I -2 
4-J.3 3 jIjl>JI <L>.j.} J-<^a3j ^?e->- J-aJ?e_a j-a */3,82 '~<J J 

• 4jjxa 2U.JJ 2500 ^1 

.j3LajJLj£ 5100 jar, ^1 jdaJj ^LfojJl Coj L>JI <-_JJl -3 

j ij j_a (^y 3 \ 111 t urttl jJuluJ C-.JUI -4 

^_y>.jL>JI C-tlil ^a-3ej>. ^JLjj * 3900 ^1^>. ^1 3jIjj>JI <t».j.i 

^^-jLkJl c-JJ! jjSkTuj . ^a-3ej>. J-a-^e-a j_a /1 6,2 ^1 ^>. L*_a jJlj 

. l-Ajus ^-Lvl jJI cJLll La-Lo 1S&UU, aJLv {jr £i aj q </>'i t± .itj_a j_a 
j-£j-a ^>L>ujLj 4-^L/xlI' jar, -il-ijl LaJL£ 3 j!jj>J 1 4_».j.} £L33 j! <- < % «< mj>j 
4_jjvjL>JI CjLajIaJl ^1 4 _lL>.I jJI CjLfljJail j_a j_33_u 3jlj_>JI jL^ 
oa_jj>JLl ^jUJI ej^LiJI ^1 J33n ^a3 j-«J 3jlj^>J! CjL>.j^ jjLUl JajL> 
4JLjJ_ 3 ^jLiJl (-j^LJeJl ^1 j33 n (_^U1 3 jIjl>J 1 <U_a^ t4_L<3ajVI 3 j£JIj 
4j>»1 < „U 3Jl>.j ( _ r ic iUal , ,,U ^ < tia Mitl ^1» JIiVl 4_j_a5Lj 5Lla La 11^1 I Jl>. 

J-olj-c. (j^jVl ^Lj ^ 3jlj^>JI i_^ i L^ili 

t_j-3-!l 4 j ^ jUtl Cr^^J L>^J^ 

j|_jJLl 3j.il i^i tl diLg.1 « oiVI (^1 j-j^I J ‘C mi ij j<u ‘(j3aju I g 

.4^1 

jJ^al—Lo jl :l1)IjI_SJI jj ‘s " t J_Ltf3l t _ r ^ 4 J 4 l»ll cl)LjJ-lil!l ^Jl>.I 

(1) Davis, S.N etal, Geology: Our Physical Environment, McGraw-Hill Book Company, London, U.K., 
1976, P.17 

(2) . Davis etal, P. 18 
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feSUxll 


JI 3Jl>-Ij 3j,u£ 4jlL^ ^ < 4JLu^lLa Cxjl£ pJLtJl 4_<_ajLjJI 

djLSJLfuJj £jJuu3 *~<1 4 JuVUIj Jlj y. jl pVl 3 jLjJLj c_£jju 3ju>Jj 3 jL_9 

4>JlA jLtjjt Cj jl 4-4 _ojLl!! <Lta£JI eJJb J^LjLla 

4LJL>* 4?I^_j ^jJI miUj cjIjLSJI o^*-? o-^ ^ » ^ojLjJI 

c_jj_L>JI (J1 g mi II ^ < niUVl Jjio cr^ g-Ju-aJI ^llLc 

4 4J_>.L<-aJI 4>U! ^uLaj 4jjLie_JI c-<-u-aJj 3 J_lL_uj1 ^J3 j-$j ^JlIIj 

j-stjJI ^-lC. LjJaj^l (Jij-uj £y\ t*> < <<1*4 (j-^ JlUII £Ju-aJI LiJLuk pj 

da_pJ.I £jJu<^ tllllAj 

J[J «^^ £jJ^3 LoLa IjjJ CjLLS_4jiIlIIj £jJU-aJI 4 >JlA L-itJjJ 
CjI 4? i Io ciJlSLLvl (jl 4^LLaJI jjLj-a-c (j4 -L uajVI 

cjLl 4^ ^Luj (^jJj l^^ V VI 3^-4jl3JI ^yz-us (_ps>jVI 
ijr Lc jLC.L 4 . 4 jJ L^jT \-<S 4 4>LjII CjLjI^JvJ Jjjr <^H 3 jIjjv 4(j-« J-^j«J 3j_o£ 

Lat ^1^11 j 4 _l>.L4jJ! ^LJLlj B^itJ^Ll ^_uj ^ J-s-C- 

LfcLjjuwjJ fiLL^LtaJI ^LJLlj S^itjVI 4 >JlA c^I 

.^jJu.^>Jl 4 >JlA ^yz 4_ujj3 

: ^ ^pLc. ^^JSLtTaj £*JI 4 j^Jj ^yjl 4 jjI^jv^.l>J 1 j J p ...3 < | LuSLcj 

4>Jl^J 4_JlJLll 4tjjlMI 0^3 lI<-l>- 4(-^L>JI jLitjJI -I 

JsjJljIs C.c J> oj 4 _jJLc. SjIj-Jw CjL>-jJ ijr J-C ^Ul 3jJtj| CjLjljJv Jjjvj 
JLjJ^Jj V 4_4£^l_4 Jj_3j>JI ^)_45 ^jjJI t Jl& ^-UULJJ LjJ^j I 4_jJ Lc. 
«L>.LjV J_j_>jl CjLjJL^JU pl_LjJI ^JlAJJ V C-Jj)iUU (j I jl 4-U Ljj. 11 4 J 3 LL 2 JI 

jl_5t_jJI I JlA J^j pj iy*j Ls,,.TI ^Jj 3jJLi ^_£JlJLjJ jL3t_J! pLol ^JL^i.1 

♦ ^Lujj mm! cjLLujjUJI l_<_ uLj 1 

.^jL>.L4jJI ^UlI J^JJ Jj3^tl 4 )JlA L-. 4 J.tJ C.<-L>- 4 ^jL>.L4jJI A UI Jj 3-v. -2 
L^_j 1 «>»ji 4 _jJLc. uLj j-t-jia C.<j>oj 4_JLc. 3jIjjv CjLvj J ^.Lc. ^LU Jl>*jj Jl£j 
4l>.jJ 100 (j_« (.^JJ ^Ll! 3 jIjj>* ^LsjjLj 4 JUJI 4>JlA 4 4 41 J 

jl 4(J1-C. - L* i>> dcJ>iJ 4? Ltl! <?Jl Jb <_ 4 1 < 4i j> oLcUJI CjjJl>. (JJ^ 4jyuz 

(3) Berman, E., (Geothermal Energy), Noyes Data Corp., London, U.K., 1975. 
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6JL» ^ JI 63lhJI L^^lg'iVi 


tfibl Ac. I UK ^LU ^Ic. jJaljil < U ♦ «>»!! jljjl UK 4 jI c_3j^jlU 

cliJlKj 4 ju2Jj«o (j3 j-lK Cjljl^iw 0 UII 0 JlA Jl>-J ui^ 4 -lIc.J 

t^jJ! i(j;^>JI <Ut <M1 ^1 <«itl ^1 *UI j-iuj-j 11^U» <>> 

^KdtJ ^Lll (jKLj ^Ull (_yic j3ji,l claJuiail Jjal j-A 

4 _Lu ^3 jjj c-«-uIj I fibi^J jlitJ 4_Lc JsaJuiaJI (^psUiejl 

4JU*~,J ^£U.l 3 ^£j"<11 ,m Ul. ^ 1 \j ^11 jlJjjj 1 t cjLLujjIlII ^Jl 

.3j_jK <Uj>UI <_£>!j^-Vl 4j-c ^ 

4_L».U_u LaLj_a bJJj (JjJL>JI &JJb {j-a jJ^VI £j_lJI Ul 

C-cjao ^LJLl oJlA Jl>JJ USj t^ULiJI 4 j>.jJ £ys JjSI 3jIjj>. 4j».jJ <-^ld L 4 K-I 
L$Jclr'- > * (jH- 2 *' ^4j)J< <itl 4_!U- jj-A-p 1 U 5 ! dlt- t st-J Lu-<xij fibiajLse-Lo JajJLtls 

dJJjLjj jUt_J! V 0 JlA fiLtiwLaJI ^Lji,! J s\ A £j| 4 ( j 22 >jVI ^_U<_u ^1 

V)<*i3 Cj1_LujjH]I fiLuLj^LII 4 J 3 LL 2 JI JljJjj L^Jl <»l Jj>*f (j-^-3 
0 Jl Jt> J^-CuuiJ rCJ <JU ^13 <^>f' diljLc ^-iie-uJ 

^J| 4_£LdsVLj j t fiUdLj_^]| 4~M U.!1 JlJjILI CjLljjjjj <~h CjIjUJI 
-4_L>.LcuJI oLJll qj* jjl <<^U ejjt <J1 $t~< 111 1 LJU* 4dU jljJjj 

♦ 4 j iUJ fib£.ljjj 4jlC.[jlu3 4 Al*'.4- ^ (JjJlII JuJudl 

^ i C. ^jJL>d V L^_jjSLj (Jj) oJJb j- L ^ r dj 3jL>JI JJ-ST -3 

Lr^l O-* Jdj dy 3 jl 

(jl jl Lc.j)j mi jKVl jjfc 4^LLaJI jj-a jJu-aJLl I JlA ^)J . 1 r (i 

CjLj_a 3Jlc ^1 (J-uaj JlSj _}Lj_}j! J_C j|jj3 4^%-j^ 

jjl c.t-L>.j ifiiLAs cjI^ILcj.IK ^yc. V JjUc. I ^.Li 4 j^jJ,I cjL>.jjJI 

j-2->-3 oJJuOi! CjI ji <jC. Jjloj ^jjiaTJIj ^Jidlll {j-a j- u £ v Jl CjJl^Io 

4_jJLtc3 4_t-dojT J-SLtTuj ^JUdl Lo>jijKrJl ^j3Lu±a (jU ji^T 

Ij . L 4 JM ♦ 1 ( nlj L^dj (Jj-usjJIj jjUa-U ^JlA < 2 >£- dL^t-dl 

4_JjL>- CJJ_56 _jJ1 (j-^d 4^1 U> ti ^yjQ jju-ail Ijlifc JMi^l (jVI 

.fidMii^V 

Jdj 4_UK jjfc jJu-ail I JJt JM^-u-ul 4 j>-j 4_u_u_u^JI Jpl jjlII Jl>^I (jl 

fj.Jt 1_La jKVl Atlj /1 U,,. ^JJ (j-tsl-j (j -0 SjIjaJI 

{Jsr 1 k~4 3jUJI jjdr <^>H J-ua3 0_pe_j o^jVl j^LLi »U! ^ oU 
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6ojlj^>$xxJI 6311x11 


. ^ 1 \J ^ t I Juijj (_^2 (J_4JUxuJ IjLifcJ ^_Lx<_uJI ^Jl JjJU fU JJZC-UOJ 

(_^aLi. (JSLiuJj fxlUjj ^L^cjI p k>* ^ ^2 BjL^JI jj is*\\ ^2 ^I<jj 

cjLS-lLxJI £>jjt> JiLc jl>.IjHj i hj L » * <Gjjl>JI 4_uI£j-lI1 cjLL aL^ jJJ' cj! j J^LdLlII 
1 a j t(jlajVI ,,, ^j_a Llh-uJ 4jJj_3 42 L_u_ 4 ^ylc, 3 jL>JI ^ is*W 
SjJxj Vi 42UxJ! <j_4 jJ U I JLjk JjLiJL^I ^2 j 4jI LojL-u 

^Ul JljLx 42LLx!l <j_4 JjL^jj (jj^j2JU ^ t ^ * « 4_*jj_<_u 4-ul i n^ 

Cx_ijljX>Jl (j_4 4-J^_3e_U3 4 <7 lU jlx4 LjjL^I jl2 t L$J>i t~ ( «l (jL2}V 1 

3jIj^>JI (Jx4 jjir-^ll oJlA (j2jL^x>- (^1 LjjJojj t Ju>.lj c-.<- t SL^ (J-j-4 L$-4-3 cj>. 
ji^^x^JI ^JlA Jlj^_uj (jlSL^VLj (jj L-LlojIlsI 4^*j.i^ 421 t£J1j 4 jf.^_Lll 

(_^JIj_»* (J_}L*_j 4j>oLlII 4jjI^_>JI 4^UxJ! 4 _j_ 4^ <jl LjJu>»jJ t4j^x4 4_>.j_i 200 
^j_4 LuISLaIj (jl ^Lh^J! 4211x 11 (j_4 Joij ji-t^ ^j^-lLq l2Ji 4jL^- t-<j-^Jv- 
Lc 111 4 _^L>. 3jL>JI jjj*_uxll <ljjj_>«ll 4211x11 (j_4 ^djL^JI 4 _jx£-II jj JlSj 
. jjitxxll <>Jl& (j_4 4 JjL^JI ^Lsej>.VI jLiT^VI (_^2 LjJl».| 

:4dj»J»i*U 4 *LaIY giViLflilf 

(j_c 4_-c Lc (j_4 LuSLc j2 4_jJL>JI 42^_*U ^^Tu-u.4 (jl 

1 $ rr, <-2j-*J V (_ylll1 JxusLdxIl ^J-A j-uSkII (jJLufc (jl VI 4 jj1jl>^^x>J1 (Jj 1L>«JI 
cjLjlj_>JI £ju& oLJJ a£js>~ (j£. jlx4^_u^L!l l-£jju V (j^ti2 iJ-AoJI 
^Jl_A (j»\_sr > m" ( jr JI ( jr lil 4 _jj!j^>J1 CjIjLuJI j-cVI (j-tuij (j J <jj 
jxvl J< mi“ ^jLjfc 3 ^jjlj>JL1 1_L12j_*_ 4 (jl .j-uSLIl L^lc c2jju V ^pJlj ^Lll 

^_4 (j^J *4 _jj1j-^JI jjLt-xll ^Jl^J (Jx4l ^1 jL^eTu-ui Jjxxj 4j>.^ ^^2 
Jo^aJL jl y^UM^ (Jj) 7i ^Ji oJl^J 4_tLu-iXxJl (^xjI IS> ->.JLj (jLaijVI 42 jjl4 

1_u2^jl4 ^Jlc. J t^T\& 4 4jjI^jv^_l>J1 (JjJL>JI ^1 JltcIu_uI 4_JLa2 

CjIjjJlSj ^.Llxci (_yl£. SjJlSJI ^Jlc 4j%.j^ ^1 4^Ijj>^x>JI Jj_x>Jl ^Lusjl (j£. 
^L<Jl*JI LjtcJljj 4 L^_i2 4211x 11 4_tx^J eJJb 4^t_pexo 

5^2jHll cjU^LlII 4j^-3eI1]| jL^VI (_^il 3jL*il (_^2 (j^uLuxx.Vlj 

4_xjj_LxJ1j Jj_x>J 1 j)-C. JlxlII (j^xxj »1 Ur.V l_4 J_x>. (j£. ^jjJ 

t 4 jjI^jv^_u>J 1 (j£. 4-4 Lc 5 j^xd cli_4J ciJJj LaSLI t4j jllTu-uV ^ylTJ.1 

(j-4 4 rtU <4 4 jI (_y2 Lkj2jJ (j-4 JuV (J-XjLuX>. CJ^Ij <-dl_LA (jl (Jj2JI (j£!_4JJ 
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6J.I yjI 63lhJI L^^l^iVi 


: <^>->iJl 0J-&J t^jlJJL>- ' 

^-jfc-<.uT(J jJ_t-ai,l ^JSLtliJ 3jb* 4 -lL^3 4j d £ .t^> - I 

(j-* 4_jj!j_jv Jijjv.jJ. 1 <>Ldl (jJ <*LJtl 

Ljlj I JlA jlia jjito-saJI oJufc J!<_« j^j3j I jjj t3jjL>JL! 3jL>JI 
^JLau L*£j i0LjJ,l 4 j>-j.} ^ jJLt-aJtl c_jLj^. 

c-jj-jJl pLaiVI L^Jiitl^uJ (J ^]\ 4_i^^_>iJ! *LJt! j \\ 1 ^ a ^j-a ^-uSUI ciiLufe 
I JlAj 3jl_>. LaLlo Ci i mjI L^XJ 4^.1 us~t tlj 4^-tj^Jlj 
. 1 ^ f <a 3j1j^>J I J g~ i in 3jL>- 4j^it_i-o CjL3-lIo ^ 

c«j 'x- ) 3jL>JI a > 1 tl 2jj ~>- ,^\\ a 3 iU> 11 j^Lse_a - 2 

1 j « mi ) <>Ldll (.^1 SjUJI jj^tu-saJI £yz 3jIjj>JI JLalLi^ 

3jL>J 1 4_jJL-iaJI 3 .U>j *m £j \j (ji jj **»■J Ju9j ' »^tl ^jjq 

(j^j-Se-A ^3\ L$]}L>. jLiilL ^.Laii a I n~ 4-uaL.ti^a 4j^5e_t-^ 4_3 _lIo 

(J_ 3 _jj i j r br t ii j 4_jI_3 3jL>JI jjifc-t-all oLjII 4 < na^La JjlC.j i3jL>Jl jjitxcaJI 
Cr lc.lj *La 4_La Vjl_j *LU ' 3j_« 4l&l!t£ 

^jlj_>JI tj-ze-t mj t±>_c^j 3jjjJI J g"i > >n I j£jbj ^jjJlJ ( yss-ujj t±'-L>- 4^1!^ 

•lA^ 1 

Vjlc. (J*\ i~i~ tfLJ.1 t3_J^ ^jjsLuiil j-i^. jjjt i^itl (jjs 4 ti_iU -3 

.(jisjVI ( ii (^1 i>Liil (Ih 5 3jIj^»iJI <_jj-oj 3 (jjs (JlS3j LjjIjl>. 

(Jj a •*■ qj *s ~ t 4 _ujiLjiVI dili' K~ 11 (jji (_yjk d,^! i^i ->JI i>J-& (jl 

L^jLa (Jj ii ->JI 4_ilL*J! 4 c I nil jlitJl 4y>-J (jl^ lijj 4 jj1jl>._j ; l>. 

L^jLa 4 jJL*J 1 4 a i nil (ji.L-uJI uLU lit Lai i4jjlitiJI i_3jj«j 

oj_ik (JiLa J ^ i ii tlj 1 a «tl (JJjJI jjl .(JjIjjjJ! Jjjiiej 

^jVl (^laLi Cy> jLi&jJt ^L^Jul jl 4_c>.LtjJI ^LJ.1 yjLa J-A 
j-^3 J^LU! Jl>*j3 Jl 3^ ciJJii ^_cj 

JljVj t4_L>.i <.mII ^uLlJI l_jI_jju (^1 tciilj ^,lc. 4_JU_»JI J_aI 

. jjLl^JLI ^£. cx^c-lILj ^Ll 3J1 (j-* 3 aiUJ! 

4^LLaJI ^1 JiitZu-ul JLje-c 4jjlit_iJI J-3 j>JI 

^j-uj ' ^V jjLt-sai,l <?JlA J>Uu^u! il 4 jjIjj>.^_l>J j 
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J_l! iJ 4-al Jl3t" i ill 0-^3 4_3JI_*J! <_Jiilj) mi!I ^ya j 3 <_t_uLit 

cCsLLJI jlJ jj <-il t-»-»- a JjJLaJI iJjuk jjlc. 4JCLaVl J . iLoLij-gSLJI 4^LLaJl 

Lujj^xll^ jjj_jSUIj LJLLajJ JljjV “ijuLij^SLl! 

^UJ! .U ii ^ l lj 4JUJI d|j cli! Uj oWy' J* 

(_yi\ L$J0^“ tfljJLl 0 j-A JaJLUaJ! (_p=>LAitjl >. 1 j 111 \ jJ jjj jlitil! (jla 

La-Lu jLieJ (_jJI *m I Jufc jjja ’/20 3 jL»J! (jr^J ■ j-t- ,..11 

(jj» JUJulII *Lo! Jiieljjil £>£L«j (jljUtl «L>.j.i (jr^- *Lo JSLiIiJ jlJ.V! ^ 1 Ii31l 

:U$jd4t « WUI 

4jjjoJl! 4 jjI^_>.^_l>JI ^LsllaJI CjLl^j-jJlSILI Sjjj-us ciJLufc |jl 

Vj SiJoelLa CauauJ 4^LLaJI 0 'jJt oi 4 t?j^ < mj*j J*s Mil i jju til! j (jl_3 

jLiilj JjjIuJIj ^3fc_UI J!i-0 (^jO-Vl 4^LLl)1 j s\ ,^s a 4 I Mil till ju i4_4j| J 

4_ul4^1 Utlj 4j mi 4 Mttl 4^UaJI (J!Lq jjLuall {_yC. cJilHitJ 1 ^ I 

4_^LLaJI oJl-A tCjl ^1 jjoJIj JlU 42LUj 

1 o', ^ a! , .. ^ ^gJuG 4JSjJLA (J-A (jLt-uJ^U JL>}L3 M 3 '< \ 1J <_3 IjUt-U^Ll ^Lil^ 1j 1 • ^ a 

jrt-ijl <s~i ->-Vlj »Lg.UJI jJsj cJillitJj i J irt^MiU 4 j1 t\ U~ a 4 _uJj 

4jjjj_tiaJI CjLojU U (j-saJiil! c «i < u ) U tl &JJ£, ( j_a 4_j_^ 

eJJb (j_c j .jJ .jjJlSIlII IJlA 

^j)"i < ii ijT lc Jlj^QJLj cJmjua i m 4jIj_jJlSj I JlA l-La jj 4^LLaJI 

.4-l>.jJjJSJlII 4jIjJl 3 4_JL>J! 4lt^jua 

Jl_j1^_j_j 4-jjvjJCjIjJloJIj 4jj, mi ill 4 ^jlII (jI 4 t^^v^Lg 1 nir. 

V Jl^ 4-lLlU CjI^jJlSIlII 1 \ tj jlj. , ,,1 < jj U~mj 

jj 4- i lg- < JI l-<jL>JI ciJl_LA ^<u t J j a" miU (_yb 4_5t T L5e_Li3 OJ^ 

(Jj-jJL^Ll! c-j! t a jLllC.VI jo-L j 4jjI^o-^joJI 4^LLaJ| jjJlSj 

^yJLc. I_il_g_Ii_c.I j_juj 4j sl <^s~gVl t l.tK-.n | ^_lc. (4^LLaj| ^J^Lij_<_uV 

t^a_p-j Mi l j^L^aJsl ^JlA (J^Liu-i-ul 4_ulSLcJj 4-o-jJ jJSkTJI CjljJui]! 

VI 4^LLaJI j s\ i jLllC.VI Jjj ciJJ J& 

j- u ^JL 4_JL>JI CjI^j JloHJI (Jj_l3 LLlIc, till jJ 4 _?c_l1j t 4 jj I^o-^- o J I 4^LLaJI 
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6JL» ^ JI 63lhJI 


£)l 4_j_>»I ^jLojjVI CjIjJloj 43jj_3_a 1 L 3 « fj Ij £yz 

yC. «Loll>JLl CjIj-jJlaIlILj ajJ.1 j^Ju <LjjIj*>. <LsLLaJ! <j_A ^jjj»>Jll j-jJl2j 
j^jusLU (jjJLlI j_LljI Ji_La Cj'j-jJl-3-J lLILlA C-LL^ Jla 3 iJjjG-Jl ^Lo^l 

Qy& JjL-t^ tiJJj £-aj 4-LlLs CjIj-l<-uJ VI ^ 3Cj <Jj-3j 

Cj 1 jjJa-3 ^JLsJI Ji^-gu JuSj t4^LLalI La^-a ljJu^a_A uU-J-lII JljLc (jLajJ! ^j-A 

j-jj_La_j »1 j-t-u 11 sj <d j U> A / tl yC. <±.^-lII (JLsc_a 4_ju_uIj 

^Ij-stlL-ul jl (jlsjVl ^jloLi 3 Jljju (JLa^.1 J-<L>JI Ll>» jJ y£3 

^1 J-aI Q (I 3 U II 3j Mini jLLaJ (J-LL-La (jr^ CjI Uj^H jjl 3 ^j-A tUrt rtl 

. JLa-< 1]| j^J (JL^JI J-A La^ j^_l!I 

3j-3j3J,I 4jj Ijj>*j_l>J I ^LLaJI j-^L-o-a ^jLj CjI^jJl3HJI q^>* } tiJl_LAj 
(j\ i n A~L 3jJ, lLIjIJLlA £)J_j1a cJjJ! Jl_J j3 3 j_}Lj3 4_J^Jj_aVI 3jL5eHi,l CjLV jjl 

4_jLs 4 _jjIj_>JI JjJL>JI (jJ* jjjJLI t—al mm^Ij Ll>- ji jJSkTJI jj) Ln j-oj tLeLc. 

3jJL lLIjLjl-la L-3JI 6 -3 J_iLi_J La J-jJ j-J ^jLSLaVL ^ j • j £)I j3j 

jjLt-saJJ J)I jJ lJLj VjLLj j^I CjIj-jJlaj lLILlA 4(^jl>.? 4-Lt-u ^ mi a'L 

CjIj-jJlaIII CjIj-a j Mir. ^Jl Jujj I^Lj-a ! (jr ^ LJLv 3j^jGl,l 

r^uLJ\ 

4jjI^>-j_jj>JI 4j9LLaJI jjL-aJ, 4_JL>JI CjIj-jJlaHJI 4-a^ CxjI^ 1 

4_A^Jsl J-aIjjlII J)_a 4£.j_4-3e_a LiJL_A JjLb CjIj_jJl33JI 4>Ju^ 4_2e_u3 La^-AJ 

4>Jufc (j-AJ 3 j^jHXI CjLlaSUI £}£. 4 jl« 3~H M A CjIj-JJLAJ a! Ur.I Jjjlugj ^1 

:JaI^JI 

(j-A (jrCL^LjJI ^j^-AJ JL>JLl 4 A^ a Cjljjlaj (Jj - I 

3_>Lj 4_5 c_u_lH j jSLj 0_pt_j 3 ^jjv j_U (Jj_3j>JI j-jjlajj 3 JuJl>. J j 3-v- mm^I 

. ^Ll3I^u_a 4JLaTl>JHj LJLv. 3_}jjv.j_I,! 3 a1 L11 4_j_a^ 

l-£\ mm^I ^j^-aJLI (jfA J 3^r 11 3 JuJl>. 3j^>. Ij JjL-ujj (3J-^ "2 

4Jj^xa 4j jLu^Hsl l_3_JIS[Iu 3 a!U> tl ^l^itL-olj 1 jjLla 4jj 1^-swj-o-J 1 Jj^>JI 
J^L_Uj ^jl *3 j. ^La^- 1 (_yic 3jjJVJ-A DJJti 3 a! 1^,11 J si ,^a Cxjl^ jJj ^3^ 

£_aj cjIjJLa jl^ 6 j a ^^yJI Jj_usjJI L<-l5v_a3 LJU. SjjjwjJLI ^_3j>J I 

^Jl 3 jJl1II j^jHj ^jl Ljj-C ^j-ujJLs (JjlLI 4_o-jJ j-t^j CjIjj^j CjjJl>- 

.^jjLI jjL-^ ^1 ^LllLj jjul JJL^I 
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6ojljo$_oJI feSlhJI 


4jjL^_^ C_sLiiit_o Jjo-j yc. 4oo1_lJ! in4It 4 _jlo*L<JI _}L?ejl -3 

( jr iju CjUIoJ. 1 ^Jufc (jl *4-0 JL&1J 3 jL>J1 ^LJlIj jLs&jJI 

•j-&\ 4J3LL2JI {j-a 4 _l ^ JLlI^j 4_l!L>JI jjLcoAl Jiitlu_ul 09 Li^ 

3_}Ljjj 4jj_Ja_*JI CjljLiJI ^ylc. J_oju (jyllll 4^LLaJI JlJjj 4_o-teajl jjjJsaj -4 
4^AflgejLll 3jtjoJI cj! j 0LJJ ololjo* J1 o«~Mil (jlSLdVL> i( i Lo-* L^j^La^ 
. 4 _uLjj-^JI 4:9LLa]| JlJjUJ CjLLujJlII Jj» mmj 3jbl (jy£ xl.) 
^jo.Vt 4^ljo*^_oJI ^LsLLaJI J1 o»~ 1 »1 ( jr 3 -5 

4_o* L_u]l oLJll J14»*> > »l ^VLoJll jlJjj 

Luo J-C. I 0)\ 4—>o»L>.J-H Cj j-j-i-Jl 4 _x£JlI^ Luojcl CxjI^I t\yuj L^_l3 

t <1 fllj JjjJI 4-cL L up Lo£ 4 _j£,I_Luo jl 4_uio 
^Jl^J 4_j^jJjjJl_j_^JIj 4_j_>.jJj_l>J I 4jlj_lLi]Lj ^jL_ujVI 43 jolo 3_iLj -6 
jjl <^U ojjt 3jljoJI JlZbl 3jLjj tjjLuaJ.1 

. j si ^JlA Jl3t~ i til 3oLa£ 3jLj cJl 3& uj JojVI ^jloL 

a ol U tl ^j_a (jjJoJt I 4 j o ^ <j_C. 4_oLc 3jj_to (j-jj-5Lj (jr^l ^-SLuoVLjj 

j-j ol mii 4^LLd jojl33j ^Lt 2 J! (jL^ t4^ Jo*^_oJI 

tJjJioJI Jjut_oj LfcjLb ^_j-j ^-HJI CjL-ui_LU ^ooeo* 4 j3jjlX 

j-^LoJI CLt^jJI 4 jj Jo.^_ ioJI 4^LLaJ| JL. J-o-*3 Jill 4 _uLj^5L!I CjLL^>J,L^ 
tuLaljlJt-ua 400 -50 Lo 4_o.LoVI L^lisLL Jluj c-JUlII ^5e->Jl 3^_jjuo 
t > U <^ 4 4 _uLjj^ 5J1 4 a l Ut l CjLLaj?e_c ^jjco* ^JLtoJ 3JoJ lC. i_jLlu_uI (jJLufc^ 

3jIjo* CjLo-jJ ^JLc 03^0 (j-Isslo ^j-c j^JllU jLitoJI (jl 43j3^* ^io-c 

jl jl-i-Jl ^ i C. J_^jlj CjLLaoJLl J-sJU-t-uJ, I jLitoJI lLsjJlxoj 

3j_o^ ^loco*I CjIj CjLLujjj 3jj)j-to ^1 Ijufc Jj j tJsaAlII 

jLieoJI jLieoJI too- £-« 

JoJjj 1 ^K 4J V O_ot_) 1 j « > mi 4JL13 (jj5o JlSj 3jjjL5toa CjLj^So ^otJ 
Ijufc JlLa ^ylc. l-JjllII Jo*I t4_ul_jj_^5LII 4^LLaJI 3 jjJl5c-o 4_j_^ ^j_<_u 

j_^Jl1U jLieoJI ^.l^ooj jbT 3 Jlc ^-3o* ^1 3jLlII 9. 4jL^ JpLaJI 

Jo_a (j-5L! t3jo*lj 4 _uL>j-^ 4 a 4 j juLlj ^Jo*lj l-aojIo! iU-v 1 

L-tooloV! jLatoJI J_3j ^jl jl 4_toL>JI 4j^l5LtTu-x3 yc jlitj V j-oVI I JlA 
L_3j!i5Jjlj cdlSJo-VI (JoIJjtoj 4U» i^> JA33 («i 4 _LjIo cjL^L_uJ,j 
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6JL» ^ JI 63lhJI 


2U5UJ! olIa^JLI <>j r^j^X I *t^tl c-^uUVl j-ui 3jlj^J! 
ijr lc. 3jJ-«L>JLl jLl VI yZ 4-C.^j_4 *Li^SJ| JuJ^J 4j JUU fCu LjJLv 

3ju>*lj 4 a ^jJu jLVI JJic ^jIjJu j t4 U-wlI (j_c 4 _u^j3 4^Ul« 

.Ij5j 30 -10 

i _ T It]| 4-^Lj^n 4^LLaJI CjI 4_JL>JI 3jj) <^11 ^-t-La (jl J_^IL>J.I yz 

4jjIj*>.^-l>JI 4^lkJI LewjJ j_cS!j ^JlSj i^pDjVI ^j-LsLi jlet_JI ^JLl (J-CAJ 

jlitJ JuJ jj SjJlIII yu Ju9 3 jL>JI J}Liu_<_<jl CjLjISLaJ 

4_uL>j^S CjLLaet_4 ^UlLl ^1 U_4 4 _jJLc. Sjljew 4ewjjj JLc <U» <>» (^ J 

CjLLaewJL 4 _jJL>JI 3jj_uaJ1 j^Juj £) I g*4 cillj^ t4_jJLc. CjljjJs CjI j 

(J, \ C, J_$JU ijy I(il 4 flfcnVl Cjlj-jJ)U~tl 3jLj £-A <LuL}j^SJI 4J3LL2 JI JljJjJ 
^jewj oLJLl yz 2>J-1.£ CjLl^ ^x4 4_1L>JI &J-& y£ /_)SUj jj 3 jj > >» ♦ 11 CjljLiJ! 
CjI j e^u Ll 4i )iU jLstjJI U-d jliS! yz 3j-i_iS CjL u aS 

^Ijiitlu-u^U 3jlj_>JI £yz y&\ 4_j_ 4^ V! Ijufc £)l . 4 JjU_« ^Lat>.| 

CjLkeJLl ^Lseewl ^j < ojj JlC.L<-oJ Jl3 U_4 4_uLj_$SJI 3^1 UII JlJjj 

.2LewLLV! 

:*ij!j»**Jt ULU9 ftftAiri t 

(JSLtlaJ 4 jj I^w^-ljwJ I 4^LkJI c L3jL_u Lj^Sj US' 

4JUJI C_s UI Jetlu-u VI t3jL>JI jjer i^tl jl djitjV! jl 4_L>-UajI oLdl 

ciJIjU U_Lu jUJI jLitjJlj 4_L>-UajI ^Lji.1 J[<)3*w I jjt 42LUJI jju-aJL 

(jyic. 4^LUII JijjwJ £)| t^jj_LaUJIj C.<et_JIj ^j_uj jJI J_l£ SjUJI jj4- /^> tl ^Jj_3_>. 

^1 Jiitlu-uVI CjVUc-a JljJulII 4JiwUj <?Ua JSLli 

4_jJjj_j_jJI 4^LLaJ| ^I JiitTu-uI CjVLsc- 4 j-uSJl ^ ^ jJu-ai,l I Jl^J 
i J r A UIUjlL-ajIj SjJtjVl jl 4_L>» Lcajl 4 >LjJ,I ^LuV 4 _Jj)jILJI CjLseUJJLl 
J-t-oVI 4 jj l^ew^_L>JI 4^LUII ol Clt-ewj tl^c VI JuJulII 

j * -w.tl JU_cI yyt-u ‘*‘ I L>j V UJU-»Tl<-uI ,jU 4 _LwL_u 4>l_u3 JSLtTuj 

Jj^-sd^U SjJtjVI jl <>LjJLl ^Ul JL>JLl <l>.IjV jj-uaJLl I jjt Jj-usjJ lj 

JjewjJI ^1 4 _jwLj>JI ,t.uL_i_c ^J_SL_<_u_3 L^UjuL-uI fU (^y^^ |>r <.. tl 
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feSlhJI 


La 2uaL£ cjVL>JLI ^ 2b>!4^Lk]l ^ fJUJ! JU^I j-k 
<J1 g »~ i mV! I ju&> ^\.la £y£. 3jj_LtfD ^jLUl ^}^ju iJaljLi-ua 3600 (JjLu 
(^2 4-j-jLjj, fl 4^Lki! JljJjj t b*i>> . ( j-C M-jls J-Sj ^jJI IjlA £)l JjJij 
tJaljljt-ua 2000 ^j-o ji£1 I JlA ^ C1<-l>. lJi_u^JI J jlo£ <J^L>. CuJjSLII 

4-l-LLua 4_u_aJ JSLtTuJ dJIjLa 4^LkII £)l (j^A-u LaSLgj tillj 

4_a_&L_ij_a 3jLj (jl JL^Ji.1 (j-aj *4^LkII Jiir~ < »VI J_a-3e_a <j_a I Juv 

Cjljj_La_jJI ^ Jl_c ^ i c, Jl_^_j_*_u_4j ^jL_ujVI CjL^LllvI 4-u.Ij j J ts\ U I JlA 

. \ t ii a ^jsrl i a ^ylll I J LaX. Ij 4 _jjv. jJI 

(j\ a < h ^ ^1 4jj 1 1 4^LkU 4 _jJL>JI CjLsI J_jtIL_uVl pj > -■ sT\ LuSLsj 

'. U-6 jtUiUJj 

: 4_lj Ij^-^SsJ 1 —I 

^LsLkll JljJjj 4jjI^_>. 4^LkIl ^ljiir~ < J till ju 

'^*11 CjljLiJI JL^jlLjjI jl l-Jsd^J! jli&jJJ jl jli&jJI 4_k<_ulal j^_o 

jjv. 4jj 1 1 jiLctfall jj- 0 4 _uLjj_^LII 4^3LkJ! ^JL*JI ^Lul £_Lu j 

^LljJ gjpj J tLxj^JLj ^L*JI JLuLL-uVI cHj JiLju La j-Aj ikljLi_La 1362 
. W^tUI JSLiJl (JUJ! y SLSL^I 2L3UJI 


(!) (4) Jj-^ 

jiUll j. 5Jto$£)l UlUl 


•JsljUu# /SJUiiiliaJl ‘Loi* 

Jijl 

70.0 

jLLll 

5.8 


522 

igijH liWi oWjIi 

420.6 

gik,i 

60.0 

jjsUUi 

2.8 

W-)l 

202.2 

5MOj4 

78.5 

dL-sai 

0.5 

LS-y 

1362.4 

ir^' 


(5)Armstead, H.C.H., Geothermal Energy, John Wiley and Sons, N.Y., U.S.A.,1978,P.143. 
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6J.i vJI 63lhJI LpgJglSj 


U>lt La| Jiir~ < mI JjjJI ja£l L^aj~aI j| ( I )^9j JjJipJI j_a i 

iZjJiLjj-uj LtlLLJ J£ adJ J j^j L^iLj ^ 4ajl j^^>JI 

^ LdLLaal Juu 4-ulaJI 4 _ujJJ JlL>o c_tJ^ cJaj dLjl£^ L£aj_al jl jJal jJIj 

aalUdl 4_aj| ^j| j Jaa 4aI VI i 4ajII aaltMl ^j-a ^ 11 j’Lul JLse-a 



4-L>.L<-uJI aLJJj jLae_JI jaLa^_a jl ^a_c^_£ 3 >_LlL<-ujV 4-l<-u-l!L Lai t4ajI 
CjVI a*~i , <il J_ape_a ^ 1 a^ a LalSLa Jlbta alaj^£JI ^Lul £)? VI 3ja£a j^jaa 
jJt JjVt *. {j-±j-a I ^1 clLIi <-. m i hII a jju j tciJLufc 4ajII aJaLLaJI 

ja£jaj| (Jj? j ^ ^ J~Jlj 4^1 j si l 4lj aalU j si j~ 

JjLai 4^aa Jla ^>| ^ ^ ^Ij^pJI 4^l^JI JU^I ^ 

C J - u aj Jlj9 3Jl_LL_u_jI <jl C . < _ L --V J t 4_p.1jjJ1 4ap.Lp.jJI Cj^a_JI (jrtitajiaj 
^ua L)' <- «lr.Vla t4aaLajj^£JI 49LLaJI t j_a LAjjl <^>a a ^1 Jiita_«_ul 4jJa>. 

a al U> tl Jl_jJj_j 4-jj l^_>. j_l>JI aal t^!l ^I jiitTu-uI ^Lc. \l j 3" ,,. ^ jjCj~tl 

.4^Lh£JI 

:4aala^^SLJI j-±£- LjLalhA^wLaVl —2 

4_j_j_LaJ 1 JaL-Ji, 1 u SJI lUj La I Jiat-n-u VI ^^ail I Jlj 4> tr< ^ i ^jjLta ^ 


4_l>-LjJI 



i .4a£-l n^llj 4p£.ljjJlj 


j^Jaalju 3 jJL_ujI jl£L_u (j-« */50 ^yil^>. I 974 ^LslII ^ il ( < I J^ J M i l 
0 Jl_& j_3aj-J (j I j^^aJ.1 (j-°J ^a-^Jjl-La 4a^Ja 4ajljj>.^aa>JI aJsLLaJ! ^jyic 
oLal ji3tIu_uVI J 4 1980 ^Li ^ */70 ^1 ^ */60 ^1 1979 ^Li ^ <L^1\ 
^Lc ^ 4a£.lj3JI 4a^U.jJI I <j-* UajJ 140 4^Ja fU 4a^ljjJI 

4£.Lu-iS ^jjxLtaJI aLUj jLseaJI j^Lua-a J^>.ja Bjulaj^aa t 1974 

4- l L > o ( _ y b ^ Jia rl < <n ^ lj nil t Jaj-uJlJ 4 - ^ JlJ 1 JLa-clj cal m i -^ VI c 

L^jLs lajlJtlA Lai t( j_oUtlll ^p-lla ^Jmlll JLa^.I <L>JUI <>Ltil 

a_p.lp.jJI Cjj_uJI 4a£Juj jaLuaJlj CjI j3 mh miUj jjLUl 4a£ Ja ( ^ r £> j a»"i > «n 
4aJ lC.VI ar 1 > 4-p.Lu^aJI ^al^X.Vl L>J. 1 Laiaapoj 4_p.ljjJI 

jl a»~ ( «V tUU'v. ciJ 1 <g4 (j\ nl3ll Lai ciJ-Lal^j < nllj CjL>.j mi<Uj 

^j& j a »*< nil ^a-t^ja-uil jL>oVI ^Ul 4ajl^av^apJ 1 jjLt-aJLl 





fcjjloJlhJI 


4_0*L_uJ1 ^juLuJl J^JU_cuJ ja!>>J! t^J-Laol^JJ t < ^<3 £jA 

4_j_3Jl2J! (JLa-C.1 ^2 J-^jlI^oJ 3jL3tli! CjLjVjJI i4_ula]| 

. jjjjUlj 

(JL^_*IL<_oVI cjVLsc-o ^ y£ 4jj!^->.^->->JI jjLuaJLl ^JL*il (JUtloi 1 ^Lj 
4_^LtaJ! 4 _j_a-£ t <Mi3 J_}L*j La jl J^IjLLj-a 2276 j_>. 4 _oLjj-^JI ^_lC 

Jjjj 3 ~ t (_ , i ,,, ^j_A lL 1LL& £)L£ (jlj tjJ-t-saJ.1 I J-& {j-a <Ly2Ut 4 _j_jL}j^£LJ! 
jujuti! cJliAoV ciUjl^ E tayI J*. ^Lri,„Vl 

^-tH/Li-A (JSLiuj L^_l 3 ^L-Jl a LI! a! jJtlu_o! ^SLaj ^3i! cj VL>Ji, I ^a 

^A_J (j-A$ 4_L>-Lt-uJ 1 J_J_ll_LjJI ^Lj_a 4_j_3_a ^3-ua ^Li->u V ^1 !La (JjLtll <Ld3jLd3 
(-LUji^j tCjl j 3 nil miUj t^Uj Cjj_uJ 1 (jy lc. Lgjujjjj c-t-uljl L^ifc-Jo 

t J_j_asL>Jl! c n j a ^ * j! 4 _j-c!j)J! 4_p*L>.jJI Cj^-uJ! 4^£Jl1] 4-l«-u-l1Lj ^_aV! 

^j_A j-iiSJI (j! <LuL>j^ t! cjVLa-*.Th-uVI 3jLjj ^!j^ c_xj-<-oil^ 

4_J_>. 1_i_u <?Lj_A £__J_}1_LJ JSLju Jl>.^ 3 4-jJ!^->>^-(->J! 3 a! t-s tl jjLl^A 

aLj^SJ! JljJjj^^ L^Jl A Mi l j. 1 <mj V ^yJLlILjj ^LtliJI ( ^A L^Jj!^ 

IJjj .jUt_Jl Jju Aj^l]! cjIjUlJ! <>l <p]| oLLujjU! JUr„„L VJ 

^ldl^_cVl ^2 4—L>>L<-uJ1 oLJL! JU-Cloi! 4_JL>J! 0 j_& t,< <oLLll 13 a 

U>^ (1)' V 4jL^_l!I j_aV! aL^SJ! JljJjj ! Jlc ^jjxVI 

.3ju julII (jL_u_iVI I 4_aJl3»J 4_3Ll>JU L^JK jlLj 3a!UH 

4-jJ 1 ! 4 J 3 LL 2 JI jjl iS> l 4-U Ijj. ^‘s \ 1 ^_LC CjVI A t*t < mV! 

CjVI At'nnVla 4^Juils 4x.ljjJl 1 A^jl*i 4 jxLu^J!j t > > Ut! (jr A> CjVL?c_a 3Jlc 
CjVI a t*t > <iVl yjj3 3jj_us (2 )^j JjJu>J! - 4 1 / <>^tl 

, (6) 2utiia! jjuji Jjj 

^LjlJ! J1 A *~i I m V! fj£. 3jj_z-£3 (^JjJl>J! ^2) 4j>.jJlil o! 

4jL^J (JT ic La! C-t- LV J tCjl M» j > (ill C 3 I /*i"() A ^2 4jj!jjx^>J! 4^1 Ul! 

fj !j 4_asL>. cli^ljijl Jl^ CjVI a*~ i mV! ^JlA (j I ^jUJLl (j-A^ JlajlI! IjlA 

CjjJl>- JlS (jlj V! JaV jjLaai! (j_A 4 a1 U.!1 jLjujjI J^Lajj! SLLsj 

(J1 oli (d a-<-t.u-> ^1 laj-Laj jJj t<L>»m! jjL-^1 ^2 

4 i in n ^jV! 4_ajJ,! Jlbcj tl ^-La! LjJl>-jJ 4jj 1 jj>.^-l>J 1 3a1 U. !1 

(6)Geothermal World Directory 1975/76, K.F. Meadows, California, U.S.A., 1976,P.173. 
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6JL» ^ JI 63lhJI L^^lg'iVi 


^3 i/ 28,7 4_n-u-Li «LvLu_uJ!j ^Lc-^Tl<-uV4_j_lL^JI cjVL$jlL<_uVI I ^ jl~ /.33,2 
4_ujJtl Ji^Sj 2L*l! jjJI Ij^Vl 4 jjI2l£>L1*J! ^ Iju^J 

4_j_c.l_LuaJI CjVI mV1-3 i*/ II , 8 4 u ii '< ) JjjLm <Lu^Ju ^<u t*/2l ,9 4 11 ii n 
. */4,4 4_u_u_a VI 4_ujJJ JTl^-o I 

2 fij J j-br 

Sjjljj-jJrl SSUaXJ 5Jb^$£11 _*£■ O'ilUjii-i'Sil 
iljUib ptljVl 


L J^\ 


vi*. 


Vjj 

.ugi 

1052.82 

27.68 

56.78 

628.79 

339.57 

ObUi 

432.22 

71.04 

11.44 

116.03 

233.71 


14.32 

8.33 

- 

0.39 

5.6 

3^»dil Ob'ijll 

*53.^1 

0.60 

- 

- 

- 

0.6 

Ulk>l 

389.18 

10.24 

21.06 

232.49 

125.39 

VjUi* 

311.71 

254.04 

17.72 

- 

39.95 

O^LLmiI 

75.56 

32.23 

43.33 

- 

- 

SJ-LjjJ 

2276.41 

403.56 

150.33 

977.7 

744.82 



:«jtj»fe»lt mLU! uU&* 

I L^Lo JSLi 3-i^aLiJlj 3 3l~i->J.I IgjjK Mia l^J 3 3l~i->JLI 3jallaJI j.al I SI a 

lllLj * ISl (j£. ‘ klujej jjLl-£lX! aJJb Jl>.| Jjl »" ( til ^yS^jUU *"<1 tj* a 

JL>. I 1 $ !->■ i_c3tj 3K Mia La (jLa ijiJiifl jJi^U Jjl «" I nl 

ijjs-VI jJu^aJLl lUiLA^C 41UJI J«Ll (jjSLj V JU3 jjLlcsJ,I 0 JL& 

aLujlUJ! (jl UjL>.^J jllLo aLul^^lIj 4 j , ,i a Mill 3^LLaJ! ^I LjjJaj ^ia 

( _ ? _S i-^—i-Lc j^SjJLlI (_£^_0e_J (jt-3-11 <_(_)!^>*JI Jl>>I i~m 1 0 JL& ^J3 

4_i_ijl_ij <l>ij1_lII jlSVI c-lIjeTJ (Jj i ntlj (Jjiaal «LuiljjJ 3JjLajs 

(jlj iU 0 a jL^jJ! siLljl (Ju mi~ (j ii a mi 11 (jl ^sl*-i (jjti^ ijjl_LisJ,! tfjUk 

jjjLLi j-J-*33 (_paj^l t-»... La (jlSLo (_ T 1^. allaaLjJI i L^3lg.l « i~il 
aGL&Ljolj 4-C.j-lju (jl i. . j ■>■ 3_ul_j4ll 3jsLLall 3 j i .i itLi jjsVI till j&J 


M 










fcjjloJlhJI 


‘. ' ^ ^~ J \-4-4 U^_jI 4_j_jLj Ci i njt 4 _>uLlJI 2&LUJ1 ^LULj 4 HjIj Ci i (Mt 
I4JI4*" 1 nl 3_}Lcl ^Lol 4il_k]l JjL -uj jUcjV j.K 3" II 

^j-C. <±jjJu>JI JlIc Cju Cj-i auJ CjMSUJJ olxJb JU £)l t«L>-L>JI C^9j 

LlA 4j9LLaJI £)V 4 jj 1jj>.^-l>JI ci’M Utl 

.JJistU 4 CjLjJsajJLl {j - 4 - ua 1 »l _iljJ,l 4J3LL2 JI 4_uiSLj ^SLse T Jl 

oJufc (jl j_ii1jJlj ' I />> jl e\_ju2> L>JI Lgj>K Mia L 4 ] 4jj 1 jl>.^-l>J 1 ^jsLtaJlj 

Cj>K miM- 3 JjJL>JI 4 _i£.jj cJilHitJ Cj^S miU 

t3jL>JI jjie-t-iaJI JjJLn. J£LAa ij^- L-tfJLtifcj ^U-UJI £.UJJ jUt-JI 
3jl_>J I jj \I Cj^iSLJu.xa ^yC. i *\~>A A ‘s *11 3jl_>JI jj"*■ ts>\\ Cj^ylSLca^aj 
4_<_>*L_uJ| <>LjJ,|j jli&jJl Cj^S mia '< '< i if j-cVI Jjg < «~lj <4-ual t nil 

.3jL>J I 4- 1 />II n -».II Cj VSLiTu-a "i 3»< 1 ^*j~ * fu 3juv ^JLc. 

4^ui 0U\§ jUf 

. I LJ^SLulS - 1 

4-Lo-Cl^uI 1 lIUj 4_ufuJ 3j^_»Vl^ 4 _L>-LcuJI oLJJ j n! ^ CLc^xJI 
4 _>jju-o jliSI 4 jj 1 1 jjLuaJLl ^yC. cicse-iil <jI VI tJjjIuJI £>£■ cl<-5tjJI 

V o^UJI *UtJ jUtJI <>* cjL,I>* ^1 j-ui3 <^l JjVjJI oV 

£ju& (Ji(-4 (J- 4 JL^Llilj j-3_>Jl_J ^Lj_3JI JlJLJ VI I Lr k A 3 

^5c_>. ( j- c lj*^ L^SL>. ^U»j V JjVjJI 2jd> (jl US' jjUall 
f L^I 3^L*JI ^ 4J/VI d^JI oLU O 4 <>m j t^jlj^JI (jlj^>JI 
cjIjLllvVI ^l^>-l (J^*l (j-* 3 ULlij ^1 j^VI cjIU ^Uc.1 jLjT3jlc. 

Q-C. Cl'—•^- lIIj ^IdjVI 3jlj^>Jl CjL>.jJ yjjjj 4_JjI<JI 4 a_j_lLs ^JLc 

lIjUUc *4jjIjl>. jjl 1^1 A (^-Jl ^ J nil J^ (_^JI VI JjVjJI 

^jLSUI ^ I c, <LjJj 1 J^Vj 1 g j ^ j-Hj ^yllll cr^ oJlA C^t_JI 

6-I^U <j-a jUe-iJI -LC.1 _u^lj jt 4_o»UuJl ^LJLl ^_jjLlj 4jjIjj>- jjUa_4 

^ I ^ J-^Vj 4_j_5e_La_ta]| CjUoIjJlII U_tb ^U*" (_^JI jl 

4-ojL3JlIj 4j»j»t^tl A j^lt 4j^UjS^>«jl CjL_uIj jJIS jjU^aJLl &JJb JU 

Ci ju ^1 4_uJsjVI CjIj^JI 4_t_ulj3jjSmi gi ^/t l 4^l^SJI 

. 4 3 u m uLij uj j i 
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6J.i vJI 63lhJI LpgJglSj 


:j SLtu_4 —2 

Jufclj-tiuil jJijJ Jl*j jjLuaJJ 0 Jl& J^LiIL<_uV j. A^.tl I t J_u 

4jjIj^>JI ^^2 JLa£.Vj oJufc JiLa _}jp.j ^ylc 4-J-iVtj 

(JjJL>Jl LlIL>. 4UUI diljjVL^ i4_t-s3L>JI L^j^LSLtTu.^ 

J[gjZuj| c__t_t2_uJlj Oj^-lII jcjjIj JljisD Lfcj-Jjlaj ^<u CjI j 

^_«VL2 4-J1 JjJLstU 4_4 J^Lc cjIjjVI <>jla cl<jI^ tilj 40jLI 
ijr 2 4 _lJLc. 3j!j^ CjL>.j^ CjW l 4 >JlA 4p.ljj il 4 jjI^_>JI cillj^ 

L^LtiU^ £ya Jl>o 4_JLc. LLdjJLcId 1 4p-ljjj 4_jj3jpJI 4 -l UsjV1 CjI 3 jUfl 

CjUUc. ^LSl jlitjJI jl £p>LuJl cLt! j_2Jiij ciJJjL^ ^ A-*-U L^Lp-M^j (j-AJ Jj 

clilj.il J£G Cr^ 4 3i~ V a 4 jjU-£ .ilj-CJ }L*^e_4 (jj£Lj 4j_<L>«JI 
4 _jjIj->JI j_iLc*aJ,t LbtJ j A^.tl I (^3 J-ua^ej Laj 4 L^IuJIa^ J_i13jj 
olj^l <_y_2 JJL>. (J(^JlII j^JL jjutUj jJLJl (ji j-a LJL*. 

jjjIoj 4_pjfe I 4 jjj L<j£!_4_s 4-iicj 4 1 3 ■ , ^ 4jc.,ij_4 4_Lj_>J 4j?c_uj .j-u-Jj I 

c^JlcIdj 4_jJLc. 3jIjj>* ^j-o 4 jjIj_><JI j \1 «>^t|I c_k jjJi ^ diljm-a 

.jjLuaJ.1 4>JlA / »1 3s.L 3£ 3jLj l£-^J J 1 0 tJLc- 

:2u*AaJI ljMSLUI -3 

^j-LdLj (_y_2 4_Jjtj^>JI Jjl iS> U <_y_2 1_4J LL12 jJ»_ 43 (jf LlA 4 K Ml 1.1 

4-.Ll.L2 L^jIjLjjj 4 >Li,l 4 ^jo. (j-C- LoLajl ♦ g*2 t^jLLs 

L^jIjLjjj 3jIj^>JI JL3ILI (3->^ LlI^jjla 1 <>|J 1 cillj^j 
4j^Jaj ^iiLL 3 jJl3JI ^ Jl£. 4 JL 4 III ^ jr 2 ^ jr jju I JlA CjLajjjLil (j-saJij 

t ^ ♦ jjj j 4_3_j^_Lsj 3Lii_4 jLVI JJlslI ^LUl 4JL>JI JjJl>*j (j_c Jjpo 

(^Ljj 4j1 JlJI ijr ^ L_pCJ jL^fl 4 jjv*^| 1 ^ <>>♦ ) (jrU jLuVIj 

J>LL 1 ^I aiLUJ Jp-I (j - 4 L_peJ ^Lul CjVjjla (^1 c_4_u^j 

j_lIsL>JI 1_LIL2j ^y _2 4 \ 4 t *> Mill L)1 3jj) t<~t\ o'j^' 

4_j_qJL*_1I /«> j a! All ^ \ c, 1 ^ n 1 *\ "• r 1 4_lL>J»I ^yJ lc. J^-uu 

^yj.»_u-u 4 jjI^_>JI ^j-sajLt^itJ 42j-*J,l 1 jjj 4 4^t_pe_4-si]I 

. L^olJiitlu_ul 3«iLa^ 5jLj 
:0>ni! CjMSLI^ -4 

4_ul!,! jl 4jjlitjJI 4 jjIj_>JI Jj)3->.JI ^^^2 Cj jJbJL! pL * *n^J (jljJu-sa-c LiJLufc 
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fcjjloJlhJI 


3l * 4JLLo]| ^-lC. CjIjUlII CjjJlLII : La-&j 

^j_oAj Cx^o t <dj£ ^_lc lLsIjLc. VI ^j-LsLj £j_a jli&jJI £_a 4 j| 

*/ 5- , 5 ^j_a CjIjIjLII aJJb 4_Lcaj cJiiHitJj tjlitjJI 1 t rtVy’n ( jy 3JI (—SjjJiJI 
(Jjl O - ^ 4_j_<_u_j_jj «L>-jJlj CjIjIjLII dJufc * JlcL-^IlII jLitjJI 4_j_a^ ^j- 4 

t JjjIILJlIj Luj_aVlj (JrJJ>-J)jjLt^JI JuLUj-i^ JLc. tiJ LlA till Jl£ tI Jm < ii^jl 

131^9 3^G_La 4_5tjlj <G_j_a-<-u ^JLc. 3^^Lc Jluj^j^^L iJ cl)I 

tCjLllj-pJlj ^jL_ulVI 3Lp* lj miJ Jl3^ 3j_u£ CjLl^ ( jr 3 j_a^>o 

Ua ^^ij^ai ^suVi <> aLaii cjijUii ^33 o? uM 

lL||_LA ^^->.1 A Q y (j-aj CjLuJI <U_aIbt_a jl U>4> I ^J| Jj 

CjL>.j^ I C. jl_3t_jJI (j_a ^j<~\ I V>tl ^a-i 131 4_t^L>. ^£jlj^>JI CJ^iGJI jLLa^l 
(jlajVI ' ■< I ft**- 4-lx.LjJI oUI (j-a ^ |3l 4 _jJLc. 3jIj_>. 

La-a £-a^>o ^j^Lal jl Cjlj-t3t_JI ^1 <>» jl 

jl U-^VI (j_a ^j^salitlJI (jl >j t">^.fl ^J| CjLuj (jl^_ l>. ^j_a 4jj_5tjJI aLp-VI 
<>Ji_A (j^LI 3j»a (jlsjVI (jialj dLdll jl (j3L>. 3_iLcl ^ 3j 

.4_a3 jUJ Ll>-jJj_£Tl]I 4 3K~ 11 Mia 4_J_a-*JI 

:SjUil 3d>^tf 

J_a_*_j i^j^>. I J^lj.^ 4 _jI ^ I ^LJ.I ^JlC. LlA 4 -u-u-ijjJI ^KAll 

JJ>*VI C-_<jL>JI <J-a < M11 ^1 (j- 4 JJL (jyic 

jl 4jjUt_JI Jj_3j>JI 4_JL>* L^la 3jL>JI jjit_uaJI ijy ^ j-<L>JI Mia 
Jsaj_i_<3aJ! ^j_c 4_a-^>l—<il Cj^I^ miU «L>.|jj ^jJ j A^.tl £)! clL13 t4_uU,l 

. 4jj_ 3JI 3jL>Jl oLjJLl CjIjLjj ^JG jl 4 _JIaJI 
^jLa I jjj t3jljj»ll 4 jjJjJI cj>L-ojJLI ^j- 4 (jy-A 61 c A5L> Jt i^ u- 4 

CjI 3« tMl ^1 3jUJI 4 j j^r ^11 Cj 1 3i to 11 ^j-a 3jlj^>Jl JLGIjI 

^j-a 3j l^_>ii I ^j- 4 ^ t kA_3_a I Jj »^ ^ I I (j- 0 ^ 4_LlL2J 4_jJLa£. Llu-uJ 

Jl9 ^ ^' tlh -4 S>-Ljg 4_2wL_u_a ^a ^l^-^Tu-ul ^_aVI ^JLu_uJ “*■ ts*W 

I Ju4> !*> i mJJ t3jlj^>JI Jj-t-sDjJ jjir t^tl CjIjJl^ (jlsLaGt-jl l ^yC. 

Jlju j ' jj **- tl ^j_a ^->-ulIjJI ,,. tl 4_ilaJuJ al-ll ^j- 4 Cji_j_a^ ^jjJlj 

jL*j 4 -jj I to U ^palj-cVI i _ r 3 L^Jl a»3 i mIj to < till ^1 &\-jX\ ^IjGcILt^l 
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6J.i vJI 63lbJI Ltp^J^lSj 


u'Utjj Iu.v5La^ I 3^ Ja». 4-<-4^ (_Jlc. Jjj-astll ^UL (_JI 3^a 

0 1£j3? 3JlC. ^uJl3j ^ Jlo^ jjir <^ll (j_a 3jlj->JI ^lj-5tlu-ul Jp-I <j-aj 
<j-a 4-3-Ja CxJ>o jJjjJ ( jr aL_u_U £j_<JI ( j r a 4^L>JI 3jL>JI jjJr t^U C-ul^ Lil 
A 3 .U jj j_A 4_JL>JI ^JlA c_j^liaJLl (jib 4-pal < na^UI 4_iL-aaJI jj--*- «-^fl 
jLT 3 Jlc ^4JJ t3jL>Jl 4_aaL_ail 4 3 i IM1 ^J1 Jj_u3jU 4 A <^tl jjJr <<M1 
jI j La-Lu JjUl ,m 1 ^ <>*• < J_aJt3_<-uj J^kJI <>Juk JlLa ijr £ 

^-^■-<alJ 4-pal < n a 3jL>JI JJ) V <«MI (jj£ (jl ija>*Vl 1 g ts~l *) (j_a (jaLLauJI fUl 
La-4 4 t mJj 3jL>* CjLvLau-a j_lC i—Jj (>rdlj L^J^LL liLillL aLaU 
4 jjIj^>JI L , ,.fl 3_}Lj 4 j I LlA j»aVI ^Lbej Vj t3jl^->Jl ^ Jjr" < nl 
.dJi jjJt_uaJLI 4_paL_ui,l 4tjttMl (jl jl 

^y_aL<-u_a jLl 1 c—JLuaJl jl^JI £jJil (j-a 4j^Jt_uaJI *1 3 < L11 (jt^. Lai 

4_j^Li-sD <jV 3jl^_>Jl Jl 33 )\ ^ ni 4-jvl i m a 3_}Lj (j_a 4JUJIJ JuMa 

^ t3 ^-l-l^ Cj!_>■L«- u_a ^ < t' c-jj-t-aTiJ' (j_a aLU £—<-a-i 1 ^1 <» A JJ) **-<^11 

t3jL>Jl L , „tl ^j_a 4 _ju_u!j CjL>-Laj_a ^Lul 4_I1_>JI *>Juk (_j3^_aVI 
(jlsjVI ^_La_«_u Cl x S Cjl^_pje_aj aJap I jl a <^>U I Jufc (^^ 4apj," 311 JJ-LaJlj 
a La-U ^-a-<-u3 (jyliJ I CjLcJu^HIIj 3 ,", \ 1 C_j I 1 q" y> *"• 1 jj ~*- <^,\ I £j_& 
4 _jJl_lL 3JLII ^_j_?e_aILll jlj_a JLaJU-aol (jl j-±£~ • 2j-u£ CjL>.L_u_a ^1 t_ jj-iaiUJL 
Cj|^_p5talb ^Ll3JI Jl3^ I JlIj 41 3K a Ij-al 3jl^a>JI ^l^jfcTu-ul jj_a (Jjusej 

. I (_^ CjLLLLj CjIjlxJ Jap I (j_a 4 jjjj 

jIsL>J.L a c-jjJL-uVl I JlA Jla (_JI a^eilt j)? ^jLUl (j^a^ V 

^ 3 n 4jjjjj| cjLcI ♦ 4 J^L>JU cj jirJI (j_c 4_>olJjl 3j-uSJI 

lLLLx^ CjLLJJIj CjLI^- l> JIj j-t T o- i JI (_pojV! mi (_J| 

4jjjj CjlcLull J-a-stTn-u 3jl^_>JI ^l^iCL_oV (jlsjVI 4 jj_3j>J,I ^LJLl (jLb 
41 at" miU oLjJll (jLj Jj-3j (j^-aU^JLl j)l t l_CajI > nil ^1 1^13 nj 
(jl£Lal jj_a ^-<-44 V Ijuk j)l VI (jlajVI (j-LL t^ja>.| 3j-a 1 jl tj t n 

(^JjjJI j j p tl j) I j^jJL j-JJl>J|j 44jJ)J-l1I CjLcI t MiMJ CjLj-<-gJ CjjJl>. 
(j^Ll 4^jjr (^jlj^>»-ll Jju-ail (— aLCaj LjIjj>* IjJu-sa-a mm i m 4-i-4l3j 
<_ 111 u) 4_CjjLtilj CJj)^ Mill jpa j-u^LIL LLLt_a 4jj)jJj| 3 al L tl Jl a »"<, <>I JljLa 
.4^ ilaKJ! jlL^-Vl 
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feSUxll 


^JL^juL-uI ^ 1 ,s\'sT<, „vij C-c^-JI O_>o (JljLa jJj JlJ CJLl&j 
iL^_l 2 JSjjJLtl/ CjI J_>-V 4jjJt_uoJ1 CjL3_lLoJI j 4_l1Lc. Joj_*_uo C-cj>u 

oLjJI Q-l>. Jji^ILJI 4_cl_u-o 41 g mi a 4_3 jjJoJ1 ^JlA <j! 

3jIj; 1-4-d Jj^LJ' Lr^" *^>^>J>1 CjLojJoJI 4_loL_u_ 4 3jhj 


4jjJc_uoJI 4_3_JoJI 3j_j_>. j- i2 - > ' cr^ 4 _Loj♦ <>>t l oLJ! JUxL^I 
^JJ ^ jJ-J l_4_4 4 _jJLc. JojjlaIo ^1 3j»3oJI oJJb c__<_jI j->. 4 _lL-oJI 

4_ju_uIj cjLvLoj.^ ^JJ liLillLj *LJj ^4 < m*i 3j^L>JI t__JI jj>. cj! 3 3 mi" cj! jl>.J 

Juj-Jj ^Jl (^Jlj-U-U <>LJ,I £C_UO »U.UJI ^y2JU , ,.tl 

(jj£u J_Joj ^1 0jjJu L$_4 1 ^ M!a^lj (_ylJt 4j^Jfc-<-oJI CjL3_JoJI 

CjjJl^. uojJI Ijufc ^lTu-u-u^ *3JjLj 3jb* JJ"*• ^ ^-oju 4_tiS 

jLjjJJ CjIJl^. 1 ^yjj LfcjjJu (^jJj jji*_uoJI 4_JLc. 4 jjIj_>. CjIjL^I 
LgJ-SLa (^jjJ (J^ mii Lgj|j ^llul Juju 4_J_$jJI jj>-I ^Jjl^jj iCjluu-JjJI 
.CjL3JLilJ1 Ju)J1 ^yJI dJ j £)-* 4_3_Jo CjJ^j 

Cj lj,-iTufc.a 3j£L3JI oJlA JlLc ^yic. J-sjJI j-JoL>JI cJBjJI 
CxJj Ju9j . ^3 Jl^u-U CjLjVjJI ^y_b j*v j MI^ a J-L3 ^ 4- l aJjJI (j-ojJI <j-ujJ 
^ 3j-^ cjL3JLJu cjIjuJ ^ 0^1 c^! ^ 

100 ^yJl ^LjJsI ■ t^» ♦ «>> Ijj Lcus 4 -lLu l^->JI jj-*- ,^,\\ 
"t Mil (_y_3 4_3 jjJoJI DJJt 4_JIjl^ ^Jl« 4_«jL3JI CjIJ) m dtl c 3 Mi^i r Mj 
.4_J_uoJI 3 jL>JI jjJt-uoJI (j- 4 4 jj 1^>.^-l>JI 4J3LL2JI 


(7) Mortensen, J.J., Energy, Vol. 3, 1978, P. 639. 
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jji 1,1 ^i\ 4-s-ji i m ti (jj) ts> h ti i—L^j-ia-j 

4> Jl_& * ) (jl 1 —LjIjJ t4JL_JjLjJI aiLkl] 4-H.o-U^JI 

1 ' U-Llj J1.^.aTl^-uVI Ju£ LlILv jjL^J.1 

»1 m < mLj tc-jjLfcllllj 4JL>*J-A JljLc 

d^l U. UC jjLt-sail (jLb 4 jj 1 jl>.^-c>J 1 4^LLaJ| 

jJ.1 4 _^LUj jUc-lII 4jjIj_>JI ^LLaJlj 4_ulj^JI 
j \1 «^s ^ It 4_Lt-i.uJL jj idJJuscILcj 4_4 jI J j jLt-a-a 
L » - u ^ > . <U f\j3 L$j 1 t Lalj Jui^ SjjLsellUj 4 _*jI jJI 

i^\ (J-t^.fl 11 IJ-A ^pJaILu_oj 

^ILu Loj CjLjLuJ! Ls-A 4^LLaJLI 

/5 ^1 Utt 4^ L^C i JJxIlljj I J-4 <j_4 4_cC. 

(j-jjLgJ (j\ tj I 4?~ Mill JjjSj 4>jLlt£.L} 

^ , >. t l JA^rJU 4 Lj 4_n_u j pjj 1 >-^ t,' 

^j-u-^-tTuJl 4-t-cu I ^ -"> t . ~ ^ 1 ^JlC. ^jJLj CjLjLuJI 

^_4^llc Jajjj ilajljj 

jlj_43 U-43 

<Lj_jIjJ j jIjJI! J*\ mi" "j 4 4 _ljIjJl_lA^j^ 

1 ^ j ^ (jJu_J_*_J 4_J JlC^ jLsrl < <ilJ 4 rthV a (JK miLj 

j!j_U L*-^ 4^jl mi ijj £jl<L l>J 1 oLoKJI 

j! jJ. 1 jLiJIj Jsa_illl ^yJb 
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6J.i vJI 63lhJI L^^lg'iVi 


^ _}1 jJLl Jjj>o qC. C.U&J <Lujj^£J| 

4_j_jLjJI CjJlJLSj < n^jVI ^^jVI CjJui3 4_uoL>- C.ooj ^ « » 

(J-A J V A ^\ ^ 1 Jl-^cJLi_U' (jL^LsVLj £)| 1—LUDjX. £jj& ^USljUUUJ^ 

(jl J-C t4 j mi 4 Mill 42LLJI dli l_4J ^LaV 4^LLaJI jjl i^i 4 

t ^ j 4 ^ *sj i>> 11 J.t!u:Ji 4 j 14 f. (j-C. ^j_a ^1 4_uli,l c-JL^-LaJI ^^Aaj lLILlA 

JmMJI 

^ 1 r. Bl— l j > JI CjJu>-j U ^-jj) i^i !' J -iTL < a JI VjJ 4 j! JjJi]l (3^-^ 
JiLL>JI : L 4 -A ^*h * nL-uf ^^jj_Ca]| (^jJj lil 1 ^ 1 ^ •'••* 

(jjljlJI cillj 4-uolitJj (^psjVLj iUj^J .1 (^jLiJI i—S^LiJI £)jlLr^ 

i4_j_>JI CjL-LjL^-U ^.1 ♦ U tl ^-Lulj JQmi^jI y L?r < h^jVI 

.jLtJI ,yS at Vj ^JLc. dcJ L£I £ jij),.i .ti^ 1 ^jr 1 ♦ 1 

t^_>iJI 1 i / .. c C^a j ^.u-<a_<-uJ I 4-t-jul t a\ \ CjLLJJI ^IjjI 

(jy^ .^».jJll *1X1 Cy* ^ Ml< ^ l)^^ 0 Lr^ ^ <<-V*<<vl,l »j) <<MI 4 ^Ud 

^_1j ciJJj Jljlj /^ jj t J ^ tij Jy\-3r j < h^jVI ^1 ^1 i4_Aj-o VI 4 jLjjSLo ^\ 
Lg—L- I J CjIjJLJ_A^Jj£LII ^lluV (J^Jj£LII JM t ^Ij £-4 (JrJJXJjjLt^II J^.Li3J 
^>.jJLIj I jl>- ojJojla ^yjj) <.MI J- lu: JI 4jl <>f. ^jl. j^>»-II < m^jVI 31 to i j 

i4_j_L^_*JI IU J Ml n Jjwl ^j -0 .^Vl ^1 J-aI^ J < M i l 4^jg<? A Cm iijI L^jI 

•.^LlII miHj <^ll J- jur JI 4 JjL*-c 

_4-cJ^i^ 4^Ub + I > l cui^ji ^^jLj 

J- l u C JI 4_lL^C n4 Mill 4_*_ti 1 4 ^LLd (j_4 *y>- CjIjLuJI i in 

^j_u_ 4 -tlJI 4 ^Ud CjIjL-lII 3^.Lo^ t^ljJI IjL^J 4_5 &jUjj i^_yjj_tiaJI 

Lai i<J!^>.VI J »>>4l /| ^Juuj V I 4i>>tf?r La 4 ^LLd ^| 

/^*/6 (^1 jj>. ^1 Jj-salll £-a2jH S^LaSLII ^JlA 4jj-oIL>JLI c-JjLjcIIH 

(1)- Quercia, I.F.(Bio Couversion of Solar Energy), First International Symposium an non-Convertional 
Energy, Trieste, Italy, 1979. 
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4j m< 4 Mill 4 J 3 LL 2 JI Jjj>- 10 CjLLJJI ^^23j 

^ mi 4 mi 11 gl » mi Vi jj-c cliJVL Jl>»Ij ^J! jjv. (J_}Lau La j_Aj *cPjVl 

<—aLuls I oj Mir. J^Lau I Jl>- 4JLu_<iaJI 4 1 > nill oJufc cl VI (_ylc lLi^LjjJI 

cL-> g*l ~ mmiVI LulSLoLj . ®1974 ^Lc. 2 a! U> tl ^JLlII 4^l^~ 1 »1 L« 

c^VT Mir, javi ^L. ^J_}Lu ^psjVI ^If. 4_ksLoJI 4 _u.ij.4-q.l1 I 4^LLaJI 4 j4^ 


. 44 IL tl ( j_4 ^JLlII d}L$ld j!jl3-c (j-* 3 3 j_4 

c^/vi ^ *u/vi jsj f uui £tai <yi ^j^ii JA 4 UI 2lW ^j3 


cJLLaj <U34 CjLLuJI ^ylc (^juljj *Lp* 

(^Jjljj cLquVK CjLsjIV 4 lLILlA jjf L£ iCjLI^-o«JI i_^>*l 4L0-I 


cLuLVI 1 ^ j I c. (jjJuj ^pil cjLIj^l>JI tj\ jjlL tCjLI^pJlj CjLLuJI L:f lc. 
jju-d.1 (jr Jt CjLLuJI £j\ ^^yjju l_4_4 CjLLuJI ^yic. ^JuuJ 4 , nj", ^ 1,1 CjLI ^-L>JIj 

.*Lp>Vl ^liil^LuiVl 


^IjlaJI ^LjI c-^^J J-^3ll I jjt L-cLald j_H3j_4 jjfc 4Utl ^LLI £)l 

^IjlJlII ^LLI ^j-qdj-4 JLld V I jla cl .*Lp*>LI 4^LL ^IjuLII cl 

<L>ijLlH 41LLJI 4 c^- LL4L4 I AI C <<^3 M (I IL 1 ‘41-L4-A t C-4 JM^Vlj 

♦ C^j) (J ^i ua l ll 4 j 14 f ■ c^. 

4 L Milj_5 4J9I L> II ^LLI c^. LlISLla 1LL-V 4 (I) ^Jaj j^Ldl ^jl2j 
(J-lLLlII 4 j14f. 44I Utl jjLoa^a tJ? _A-Lj£'li La^~c »a miILs .^^j >>> 11 J-jILClII 


4^>* ^Csr~ < Mjj ' (jr*$ J- L L4 T JI 4 _ti 4 .au ^»lc <■^•>*■11 CjLL_l1Ij .^^jj-uaJI 
toLl^pJI 0j'\ cLojjVI 4 L / ,,l^ 1 <".l 1 1,1 cJ> 41 hjVI 4jl 4f. Ik j 7 ^ cjLL-LII c- 4 

C_4 I 4 “•** uJI—La cl c J ^ ♦ 4-tc.L l/hs CjLlL^c J^T ^3*^ ^JiitTct-uj La-Lu 
jiLxJI Jlc 4_uIj J-u4>I ^1jll c-4 J-U CjLLuJI 

. ^LllII i?jjJ l>. ^j-4 CjLu jjfcj (Cassava) Cj^jJIIj sy^>JI 1 LI L .tlj 

C^LaVL 4 jV LL 4 L 4 ILAI jjIsj-4 ^Jt CjLLuJI oJJb, 4_uljjLufc^jj^LII jljllj 

4 JL 4 .Cu.ul c^-4-5 4jjLa_^ CjLI 4 r. jlc^Jdll 4L, ,,1 L^JLjj^o 

.Jnlll JsajLujj jl ^L^^^ 4 41 Ht 

Lfcjj^ c^ cLuuVI I^I^miJ ^ylll CjLLuJI dill 4u_uuJL L 4 IJ 

^1 4^l^*> miU CjLLuJI £jjq (Jj^cIj Jl td^L^ILujVI Juv. Ju£. ^ ft" 1 V 
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. (JjLd jjLuaXI (2) 





6J.; Vi) I 63lbJI 



4j- ilj-a 4 j i $ c. Juu Cj^Lua 3 ^ amj CjLljjjj-j 

(j_c 0j- j utS ^Jlusj (JjJI (jlfuJll ^LuJ Igira <i~t < mV! 

jiaj 4 _aL^2J1j CjLLilJI ijJLLA ^Jl2j La ^J1 ^L^l 14_£Jj-*Js 1 

jJj j-jlC-J 4-jj) />>«II jljJll ^j-4 J-L- 4 l£( jL_aJ^/l 

1 L 1 ^ j4 JuvjJ 4lLu ^jL>. <L>.j-Laj (^jJI CjLLiiJI ^_y±J& LjJl>*I j-I^j 

CjLLaJJI £)l <^v>Jl (js>*U 4jj) ts~iC. jlj_« 1 g mj £h° jljll (j- 4 

Cjj_j_jJI t ^ 4 jJlLlII ^jjJLjJLI ^Lc. LJLa LLlC. nil 

g. \j-t-u Ltiajl 4^Lki] jjuu^xS ^ J-sfeTn-uj i I ^Lal ^Jl L^liLij 

4jj) <>>♦ II .}!jJLl ^_)-lL>o CjLUt. ^ Ju».L jl 3^_tI»L-fi 4 L> MilciJJj 

J_iL-^C ^yJI L" I , ,, £^_>J1 IjlA ^j-A 4_jJLil i h >L^ »^stl » ^L-Jsl ^Lul^ 

:^LU! jU L UL^1 4^UJ! 


24 






























6J.i vJ I 63lhJU (5 j3I j^Lao 


- dbl Utl -I 

. CjLjIj_l>JI CjLliit-a ^j-o jLiil ^Lol 
.CjLjLiIIIj 4_aL*JiJI ^yi 4b Hail -3 


:Ulfaif J»*U* 

L^jLseTo-a 4-J ^iil CjLjLjJJI ciJJj 4b Hail ^J-u^aL^-xa ^3 1, 1 

JL>JLl I Jufc ^yb 4.^11 CjIjLlIII (jrU ( j_cj . 4^HalI jjLaa-^ ^JlskIumj _}jbj <_yil 
CjLjLlIIIj 3jI ->i 11 HaHajilj 4 jj^ t till 3jjJlj Cjj^_u1Ij mi!I t* t <<ob tiiLufc 

£±^aj V I CjLjL uiI <jl V I JlAj tCjjjjil I '<* ^Iuj ^yliiI 

( j-C ^ICn (jy^J . Iaj£b ^yllil c j_a Jbf L^la 3jLaIu_uVI ^jHi-cl ^jl j_lC 1 4b Hall 
I ^ * Cj Ij Lui I (J1 4t"n mI ^jHLcVLj (j I 4_3 _l3_>. (J_^j V La Lb 3b Hail ^J-u-aHt-a 

^_<_ul_<_uVl 4_bLLa_! I j i is~> a jLae-dVI (jl ts~)C. Ij c-jLlo-Vl Cui^ J-3i t 

oj^alSJI ciiLL a (JI^L* l)VI (_^i| i t^Jj^iuilj p*HI cbLiiu^l ^LojMJ 

jjLoa-4^ jLse-cI<VI (jLoaC Ij c-J Lia.-v VI (jjjL^Tua ebLjVI (jj-tHuju (j_4_4 

CjHLlIJI CxjH Uj tCjj_uil 4abja jl ^-ilail j| ^Ljit (j-lir < <nt g.\y-u 4bHall 
4 jjU_£J 1 jo-aLiail <_>saju ^1 4bLoal ^ j (J-LuCiil 4_d_<^C. ^La ^A L^U£Tj 
J- lUT JI 4jl<if. (jl Jj-UI LaSLgj 4alb t4ajll]l yA CjLjLlIII Igjlf, J-aaao ^3il 

. 4_Ljla J>U- (jLxaMi ijr <_uL_uVI 4bHail jJuu^a daH ^ j <>»tl 

tjl 4tlMil (j^XJ 4 jLj Jj2U j! ((^jlajVI 4 jj^» ibl mm^I jLuuj LlA I mm tj 
j_A LLA 1 '/ g j Lo t obljll L^b^JtJ tillbj 4bHall j jLoa.4^ cal mi-^.^1 

Jjj_>o (j^LxJ (jyllil Jja^aL>JLl 4c.ljji 3jbpll CjIaHLcVI ^1 3jLl^/l 
. Ltj_LC jl ^Lij-^il JlJjj j 1 J2iil HaaHoj ijr b J g t**M Mj Jijbj LgjLjellia 

^ (41 «Lc.^j 1 og a i^i -a- a (_£? cjLukjull (jji (jl 

La I jjj i<Aj-uiLLo SjIjjs. CjL>.jJj ol-J-oj 4 _i /■^i-v. 4jj 3 (^ J~i«~~ «L»jjLo 
J? J-a-^»L>J.I 3-C.ljj (jL^Lol Lc. jaj-u-u ciJib (jib j_ual_util Jl>- I jJib 

jjl_3il li—HI j > • tl j_b jUj (jI 3jjj_iJa djllA ^—ilaiLij t L^ILp-Lul ^ylc. 

^$ijLlj ^jJI JiliL) L^_*_jj_Laaj 4_j_*_j_HaJI oLHajJ,! JjLilL-ul 

. 4j La- Ll l>- I 

4_liH_u 4_bLLaJI J_j_aaL^_a ^LaV 4 _^j jLLI 4_at_ulail ^aal <<-rLi' jb j3jj 
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6J.i vJI 63lbJI L^^lg'iVi 


j^LdLUI ^t^l^Tu-uV' Jsa^. t_j j_L>.j JL^-Ju *4 jj!jJLI J^IsLlU j^jJI 

4_aJ^La L^Jjusej jJI j_aVI i4 _jJLc CjL>.jJljj 4_ lu^. 4j jul* 

. 4_jJLc S^LoSLj Jj-usL^JLl oJufc 

j /4 al U tl Jju-aLse-a ^Lul 3^*-* 3jlj|jJI JjJlII (j-° Jjjlj-xll 

Jlloj 4-J.LjlII <_JjL>J! OJ?l£ Jjjlj-JI ^ ^LljJ ^jjIj _ij.su 

CjIjI j < “11 £)Hal c-jjLsclil Cjjjx. j^jjLlII cilli 

£>-* 0-^ LkjljJI 1930 ^Lc i^jjj-uJLj 4 j» 3-* wL*-J 

4 <<o jlj jLju_uLj j^jj £)l j_i£. tLjLcJ lj-al (jjjj-tJ-M 

j_iLt«ea_a £_a 3 La^ UUj 4_lAJL>JI t A^Jj ^Jl 3j-SfcUL 

4_j_a-Al 3 ^L^-o_udI t4 j mi a HI 4 J 3 LL 2 JI Cjj-st-JI J-LsLu) 4 J 3 LL 2 JI 

.iLcj . (3 al U> 1 t jLse-tuVIj c-jl mi-^VI jj_i £j>.|juj 4_u1j^JI 4 J 3 LL 2 JI 

jL*_<_ut cjJl>.? (jy>. 1973 ^Lc juu 3j-c 3 >^L<jVI 3>*£'^LuL ^Lal^VI 

4J1 a»~ 1 ill jLc. £)l ^LuLj ^L^TlaVI 4_3 £_uj ^j-a £)1 £j i^LdJjVLs iU> a «tl 

4-Lt.gj 3<-J LJt - a 1978 4_>3“« J»ju (J-3-til i_LajL<_ujJ j>jj3j£ 

(j? ^jsj-ILil 4 >^® ,8 1 (< J 3ri3l^“^ j mi tl jjjSj 3 ,9^^*-^ 

. ( 3 ) I979 j»L. ^ •/14.3 ^1 4i,„;ll 
4_j_jL$_lJ! 4^LLaJI 4 -L a^ j-A 4^LLaJ| Jj^sLst.a ^j_a 4 ja &l _iJL3tJ La jjl 
4_j_a^ 3j3ji,l ^ aK~ 1 HI C-t -^v j ^j-a 

^j_a 4 _cjj 3-U 4_>.Ltui! 3 Jl>.j ^j_a ^jLlII 4_j_a^ (jr Jt <L>»jLlII 4^LLaJI 

Jj) (j_a QjjJI 3Jl>.j 4_uljjLuk^j^£LII ^1 jJ .1 4_j_a^j 

4^>UJI ^j] i3>5t^ ^1 J-u^LJLl cliLseltla Jj^elll 4jjlLaJ,l 3 al U. tl 4j_a^ 
jr. ^ I r. Jj -»i31 !jl_& 4_lLl^I jj-3j i _ ;r A L*_a CjIj-jjuJ.1 &JJt> (jru 
4II4 LU! 4^LLi]I 4j a^ ^-o-Vl 3-^L*JI 4_j_a-^I ^Jj Lofc SjLJuV! 

4_c.33 J! ^11^4 4-t5Lu5L > Jl SjjiJl cj^I JlII . ^>\-c. mii 3-u^LJLl a*h) 

CjLjVjJI 31a JlIj 4_t^ll q -a I Juv 4 _jJLc. CjVjuLa ^1 

La 2LJLt]| ^JlA o? u^> ^>aj SjLSfcli! 

4_i^.33J! 4_jJ_a-*JI 3^1 ^11 4 4_ji^Iuil 4^3 LH I Jlj 1^ 

3^L_ujj ^lli! 41 Mil mi 4<1^I < <ia 4 j0LL> 3< mij j| 4jjU-t^ 3j a Mil 3^ <*>■ j 

(3) Internal Power Generation, Vol. 2 No. 1,1979. 
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4_p.IjjJl 3jU,l L^jI< lc.tjjJI lJ ^£> 4lat~ Mill J.3JJ1 

Jj^5cj ^LsLLs 3Jl>*j <J£ JjlJLa 4 jI (4) j n! 1 4tiJJ^ILtuJLI ^1 

(j_43 CjI Jl>.j £_}jI ^uj ^yjj) <<M1 J_u_4H]l 41^> m(1 CjLuJI 1 

. 4J3LL2JJ ^%£LUj\ J si >-^> AJ 3j 4 I m| ^JSLtTuJ (jLc. 4 ( Jj^IL} 4A5fc^) iSjJ) 
i t <<••"> ^ Lr-^3 4J3LL2JI Jj_usl_3t-« j^i * i ) 4_^jLs ^Jl3j (|)^j9j JjJpJI 
jj^jJt! ^ 4 (^^-C^-t-uJ 1) aj ^ L u JI 3jdJ!^ 

4j^-4.JI 3j jJI 4 _j1j 4^LLaiI Ip-LuJ oJJt J <>>4l < m!I i 1 1 (jI 

4_2wL_u_i.l 3Ju>»j jiL aJI <* < <^4 ^llul £)? JjJpJl ijfjQ <>HJ dll . Cj^_ulL^ 

4_p£ J’LuLj j-p-V! £)! j-p. 4 Cj^_u11 ^LxjI 4jujI 

(jl Ljjp-jJ \sua (j-tlaLaJI jjjG ^1 LijJsaJ jJ 4^SJ . qjjJI 3ju>*j ij ^ Jj-stSLII 
e\ t^> a i_dl_LAj iCjJ Q J ' U ^j- 4 4_U^ ^IuJ ‘ * - 

3jjp.j_U 4^LLaJI 1 '1 \ 4 & I i-ul jJ i! JjJpJl 4 jj_uJLj 3^jJu>. 

4_j_jL^JJI 3 ^1 Utl 4_j_^ ^Jl iljiajj 4-j^^v < >ill 3j jJ I j ^5L«-uJ I 4 *' «>>4 

(J-paL^-^-U 4^LLaJ| 4_p^ £)I Ljjp.jJ jl ur.Vl (j-Lsu Cj^LdadJI 4^LLs j_».| 
jLi dUi ^ 4^jyi^ULp 3306j I635j 3707 p^pjJLlt ^ ^ 4i&llil 
4 _uL^_lII 3~3i 1 Ull 4_j_^ 4j 4 aVI ^JLj j~g I i>>3tl 4j0lJo q _a 3 si 3",, ,,Vl 

» 4j^^ 4 till 3j jJI jl jil<-uJI « ^ < t/^4 (j_43 1 (JI ij^-4^ (jyliJl 
-u do-p. 4 _lL^c a t^>, >.ljfLoJ j ^llul 

: (5) ajbji ajjui (> l^ uj^' ju^ jt ji\ 

C 6 H 12°6 - 2C 2 H 2 +2C °2 

J^jSjJLv jSLlu _+ (j^j^SLII 'j ■ tyj^j 

,*£180 ,*£ 92 

^115^1.5 673 (^jjJIS jJL5 655 


(jj» £ L>-*^ (jr^i 3/i 1 O' “iiiLjJI 3J^Lai,l jjjs ^r 

li-3Jj 6? OJ J jj5^L>JI (jjj . Ujjj J-jL»J 

Quercia, I. F„ George, S, How the other half Dies Pelican Books, England, 1979.01 j5 (4) 
(5)- Otvos, J.W., (Production of Biomass by photo synthesis and others), First International Symposium 
on non-Conventional Energy, Trieste, Italy,1979. 
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92 ^Jl 4^LLaJI j_a ^jjjl^ ji-t^ 673 jj£jJL>JI 

j- u ^je T JI 4 j or. j-a j^^SLJIj ji-x^ 600 t^£- jjl><J jjjLbVI j_a 

4.< n a ) jiLdta ^-Lvl jJl JjljIo*VI jjlSLa 3j_d_j_a 4JLajC_<_ul j£La-J 4 ?JlA 
a jj>*l ^ iAVf 3j CjIjLu_uJI jj^eSJI jLaJU-<_ul jl 4 j : j_uJI 4_j j 4 t~ mi 1 ^ jJI 
(j_J_J JJ_JjL£J|) ^Ij-^JLj JjJSjJI £j_a jl a ... .tl Cj^Lj JjuJI ^2JLJ 

. jj^JI CjLjI< <>l ^1 4JpO (J-lS jjjLbVl JjL-u j»tfe-u fuj C_jj^_j 

:tdLdf$»^Jf tdLfiii* 4* jlAll jU-i| 

jat~ Mil Juil^ t JuJl>JI j_aVLi C-i^uJ CjLjI j_pJI CjI 3lVa j_a 3 jl 3~< »V1 jl 
✓aJ ^jJ! C<-3jJl 4 j^3JJ 3 CjLjl^pJI CiLiiita ‘jljL«J 4 jL_4iJ^/l 
CjI 3l V a cJ- 4 JlL_u! JiILa dJ3 ^Ij t 4jjU_£JI 3j 4 < oVl <Lc.Llu 3 <Qcl Wmdj j^j 
CjVL^jlL_uVI ju j_aj 43jd»L_a 1 ->- \ dl 3j 4^LLaJ| ^Lu^/ LCajI CjLjI^_l>J1 

«3jjl^JL! aLuJI cjLlL^c y j' s *.' cjUUJLI jjio 
4-jjj rt'v.Vl 4^LLaJI jjLua-o iJslj m ( mI ^JL*JI ^j7h tj C-<- l> . jVlj 

jjiwI 3j«a ^L^TufeVl jLc. Jl3^ 4JLj jl 3j 4 _Jlc. CjI^ Lo_c Lfejl» mt ^UjjI j_a 
LajJLa j_al jL£ JL^J t4^LU jju-a_a LajLi^Lj CjLjI j_pJI cj! 3lV a; 
CjLLa_L_uJI ^I CjLj j_j_>. 4_C.jj_a L-<j>> \-u2 j^^Tu jl 4 j/>>m 4 _LjJ_3JI CjIj_LcJI 
j_a 4_j| j-jlL tCjLULkil j_a ^aJLidil 4ljLLaJI L-fljjl i^ill jjJJ ^ 4jJlLJI 
j is~\ 7 ( n CjLUL>J.I o^-it, jl C'-LJ^-J j i 37 Mill !^£i 3jj) <^11 j-LtTu jl ^jHi.1 
. jlluJ,! jLc. ^IHjV L^a I Jiidt-u I ^ILj I *t 
jj_j^JI tijLLA CjLjIj_j_>JI CjI a I V a ^ jy IiJI j_t^l_L*JI j-4-ua j-o 

4_u_uLojVI CjUj^UI j_« La_A jr^JjJ^^llj j^J^SLII 4 jr^^Iu-tJlj j^jj^j^lj 
L<a j) ^ 4 jo. jjJLuJ I Lai 4 4-lIc c^jIjCII J^^jJI ^lj-»l ^ a 4_u_u_u^J I J 

Sal Ult jJul^ljcS CjIjI^-oJI CjLiiit_a jib ljub tjr ic. t Cj Lj L til I 4 jvLL>o 

jl a < 11^ Cjljl^-pJI Cjl_3lit_a jl 4»*t i ol jl iCt^jJI CjIj ijr £i CjLjLlIU jl 4 1 ifij 
. 4 J 1 >m L^-lIc jj_t^>JI j£L<u cr^j I^y* 3 ' 4 ^LLjJI jJla ^ jr lju tU3a 

J^LUI ^_aVLj (_)-u_jJ CjLjI^_l>JI CjlAlit_a j_a jllLjJ,l jLc jj »^^.tl j| 

CjLuj^Lj ^£1 ^L C laVI Cj mi 4Jl_uJLl 4 >JlA jl ^Cj ^_x3oL>JI LlLSj 
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6JL» ^ JI 63lhJI L^^lg'iVi 


1 * t nlj LoLClAI Jljj a] 1 * lijj t(jr lL>JI CjLujujI j 



jLc ^-Tl-lj C^JtjLa 4_J Jl_L^JI £j-A ciJl JjjJI 

Lai 'j Ut11j ^Lil ^J1 ^r V 4 ±«jLL_u3j CjLjI^-l>lJI CjLalit_a ^j_a ^jLui.1 

CjLjl^pJI ^j-a j- u SLII JJutil ^LoTlaIj j-aVl ^ Ju±£ (j^-ual\ 

4 jg A? 3 LoJ1 (jy ^ ^cLa^il ^jLLaJi «L?t_ujj (4_L». JlU) 

4_LjL*J ^ <7^*1 qLLj-U 4-lo^ ^LaV jL^>. ^Lwijl (jl ( jr 3 3j_p.Vl Hailll 

^Lul 3j^>.i clAjl jjLs Li* (j-o idiUI_j_o. 4 < .i<i->. dil 3lV a ^1 ^Lbej 

^LiLo (Jjjlll 3 Jlj 1 < nil CjL^^LjlII 4jt-j-ll3 A Jl>. ^1 JuiJJU jjLllil 

oj_a (JiLo ij\ ijLiJI dil 31 4J.I £_a_>J (jLSLiJiJI (j\j jjjLtlll «L>.j^j 

Lkj_i£.j jLSjVI (jja i—aVT dUda-> 4-£.; 'ya t_ «L>.|jj (j-I dial’s Mill 



iij diL3L>J.I ,jjs 3 j_ij^ 



.^j|_Lll jLiJI jj: j_j£VI 


t _ 7 _c. Jl 3 3_3_jj-la 3 ti . <<lj i d)Ljlj_^>JI d)L3iitx jjs ^jIILlU jLc. ^Lijl ^a3j 
^ diljl^jj>JI diLoUe-a jj .((AnaerobicDigestion ^Ijji^lJI ^i>igll) 


Jdvp (jli_^». fjJl JjA.jJLi jrd a- i. i ^ j^LI a « nj Vj ^e-i^sL^ll (^Jij aLc.j 


J (jda-1 ,i<jVl (jjj (JLi. (_y3 diLiUm Jjl-a-"n Lj_p£LJI 3"°! idiLLLJJ.1 
4j 1^£. jj3 ^JLlJI jLiJI ^a3 ij^J^SLJI J jllLiXI jl^- ^-iLill L Jt^-l 



(31 .i3~i j<u3sL^JI ^kj>. (j^o 2,5 -1 ,5 iJjL*j La diLLLiJ.1 (j-® ^Uil jLiJI 



4 i mi ill Dl 41 a *" ( n 11 diLdL>J.I ^ ^' Ijl a"r. I ^jLlII jLiJI ^jldjJ.1 


.'/70-60 jjdi Lo j»lc. J*\ mii ^jljjj 


l_^jJI _jjkj iD^>-_J_>dilll jLill ^l3il Jl»j ^ 3,~ (^^ill diLaLJJ.1 (^jILsoj 



p id^ll 4-Jud. dil 31A a jla dltjJ idiLjLUl 4 j>.LL?o 


dil 3 I V a 3.il 3~ t „VI JSLiSJI It_r^ diDldill 3j a i ill 
.di^jJI djlj ( _ t 3 3j ami j 4^L1s j 1 1^1 a Ltjl i" C. Ll dlLjl^JJjJI 

il diL3L>J.I jjji jUJI ^Ijjl (JL»d diUl^pJI Jjiial (jd jL3jVI j »~ 


so 






6JL» ^ JI 63lbJU j3j3I j^Lioo 

^lui 1200 La g-Hj jljs-IjJ! 3 j_>.I^J! 3j_3_JI cjL313c_a 

4j>-L>.JlII CjLiiit_A ^Zuj La_Lu Ij^J 140 ^3-a ^£-2 j-JjLitl] 4 im <1L La I * jLiJI 
( j_A jUJI ^LjL 4_aj12 ^jl3j (2)^j t<U3*4 cjIjILJ 9 3jl>*IjJI 

♦ CjLI^-pJI oJutb CjLiiie_A 


(2) fij Jjar 

CrtJI jJ-\ OULljt JA jUll ^IsJI 

4*-lj OljJ-l C>\il£ oljS-Ub £&*>!' 


jb j itjl j^-I 

J yr /jUll J* 

5_J 

jUit J 

jUll |^^u>- 
gJLjl 

Otj-i-l 

22 

%59 

1200 

S> 

25 

%68 

140 

y-J^ 

25 

%68 
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4-1 Lt-U-A LiJL_LA ^jLLlII jLc 1 ^ .>s j A J 4_J_b_JI CjLjju^II (j \-1 £)_A ^jl 

4jj) II Cjljliil L -LLitj 4 J 1 < 11 a (jlfLiXI M *o3^'^ 

L-OCJ 4_<_uj_aJ-a 3 JJ? ts>\ tjLuIl (j-A-S 

(J*\ mi i 4_j <LI A~ ^ VI Jujj La Lilj *(^^>* 1 L»» »>> 200 JjLlj La a Lb>> 
4_3 _jLcoJI JjjJajl (J -0 ^jL>.|j ^1 j^fcllt (J? ^j-A JlJ JjL_u 

2L£>LL ^1 ^Ll>o Jljj-uJI 3j-4^w| j! Ur 1 <>»tl ^J1 a»*< 1 <il ijr -Lju ^jLlJ.1 

.0^4' ^LjJ ^j-A 4 _iKJI BjljLUI J_j13j ^Jl j_lLJL Ijla tJ_ a-*j 

CjLjI^L a Lb 3jj(j-tb juj-jj ■ L ♦ <>> 03^ c^i ^^LUI 

jLb cilijJ i4_tJLc 4 -jJjI CjIjI AM i m! ^j-C.S't < dj La J-&J 3j-L.t£~ 

1 g JL>. ^jLlJI qLlJlI jLc bJ^Lfru-J JI 

l-JlLJI 4jjLL 3_}Lj 4 j| 4_uJgJ t-«< (iLla (j 


m 











6J.I yjI 63lhJI L^^l^iVi 


^LaLOJ! (j.aj£ t^.j (j-Ajv ^J)L*J1 J5j-ai] 4 _u_uJJLj 4_aLa-3_JI 4JLiu-a j ^ j 

J-I 2 J Jj 4lLiJjj > m a (j_A 0-“^ >4^ cilli JlAJ La La I t4lLtJ <_»!_» ^jL>- 

(j.-’ll'*-"* II cit-LV ^LAJSeHil (J^LaI CjIjLu_4J L^lSjJ (J_uL}£VI 6JJb 

l^-Laj Sj-uSL!! (j Jii I 4 _aLa-aJI ^ II Ju Ijluj ^ J I 4_3 jj_Ioj L^_la 

0jJt ^ 4_lL>J > I CjI Ul < nil 4j>-Ijjj t<LcjJjj liJ^i ^*m»Vl ^Lajjlj j)K < m tt _}JlC. 
4_JU_ulj CjLvLjj_A Cj juxl ( jy HJ! 4_aLa-3JI ^1(j_A I 4 K <^l A <jjJJ 

c^lj-Ul ^jJL. CjLjLaJJI £_a^* (jl Lr^^i Vj <<jJLll (.^^IjVI <j-« 

J_aI£ ( _ ;r Lc LJLa LLlc J< mij ( j_A 4 ju_u!j cjLvL^jJ. LgJjLoJj (jjJll 

4_aLa-aJI ^1(jlj t^jLAJ La ^LbLuaVLij 14 -XJJla 4jI 4Jjj < mU CjLtaJLaJI 
4 _aj^La 4ILu miI 4_aLa-aJI ^1 I <jV (jI»Ij-aVI jl nil iV ^JLa T l v I jJu-a_A 
. L^TtSLJIj 1 ^s\\^ 

t - sj q tA 4 _aLa-aJ1 4-ISLJu.a (j I jLp^L ((^jJlU ^L>JI» ^a-<-uL) 4_aLa_aJI ljSjju 

4_aLa-aJ! CjLla^ <j-A ^)1 £LaVL (jl^J tCjLcl r <«MI (jjJlt £-a 

jl aI^_*JI (_^-3 1 ^4\ 7> \ <_dJjj eJ&tajVI (jjJLil 1 ^cxjL£ 4JLLSJI 

4_aLa-aJI <j-A 3 j_u£ CjL l a^ ^ajscHj <jVI (j£LJ dJla-<-uL^ L^Jl a»~ < «l 

4_isl^_j 4 _lILc, t d\i q~i «..I CjVjulaj £Ujj ^1 ciJJj 4 _^dL?c_ij 4_i£.L u^aJ! ^J^jJI 
jl CjLcLu-saJI tilli a!j-<-u 14 <?->iU ^1jJLl JLaju-l^I 4_ajj-Ld jjJoj 

4jla_5cIl1.I 4_aLa-aJI ojj £7^ LdLL^jj-j Jila jJL t(j;^ uMl <-d^ < mV! 

4_lSd^_AVI 3J_3tHl 1 CjLVjJI ^^ LaI i^jJsa Q^-lLa 20 JJ>.-Ljj_u_u 

CjLjV jjl ^jK < m ^JlC, (jLj 1 aIt, i Ljj-L<-u (Jj^-lLa 200 ^1 J_ua_jJ 

. LuLUj^j (jlSLt-u jjlc <_sL*_L^i 4 < 114 L (jx. Juj_J V 4 jSLj^_aVI 3jL5tHll 
jj-A 1 ^jlr. ij^-Q-* t _- y Ii-51 4J3LL2 JI 4_j_a^ (jl CjIj-jJlaHII 

(jA_jjL_A 4-TLi-u ^Jl 4^LLs ^JjIju LuLLsjj-j 4_aLa^ (j-LaJI (J^-lLa 
CjLLx5c_a ciijL^ul (j_A */5 (^yil<? j_A 4^LLaJI 4 _la^ (JSLlTojj t^st-flJI (j-A ^jla 
4_j£jj_aV! 3jl?cI(JlI CjLjVjJLI 4i<ii } ILj LaI . LuLUj^-j ^ 4_uLj^SLII 4^LLaJI JlJjj 
CjLLx5t_A CjLlII^La jj_A */10 ^Lul (jISLaVL 4j] :^Jj_3j CjIjjJlBIJI (jlj 

4-t-A-'^Ti.I > I 4 _aLa-3JI 4_j_a^ C> I a ♦" < nl jJ La-j-S (j_A 4 _uLjj_^J! 4^LLaJI JllIjj 


na 




.4lllaJ| J-IHI I^V jJLII liilj Ja 
4_a La-ail J^UlL-uI dilju (jjJ,l O'**? ^LLa £^ljil 
4 _j_»jJLJI Lull I t^2> CjjjjaSulj-b 4_u Jua t4^LLaJI (j_a LgjLlLalLa ^j-a 

4_La_<_u!j_j *■ 1 ^ ^ t! ^j-a 4_u Jii,! t *t\l £,. „1 ^j-a /l 1 j_a>- ^-Llul ^j-aeJ 

J_uau>oj taiuj^LJI JljJjj CjI U-a- a ^\ 4j>uLlII <LsLLJI Jiuj 4_a La-ai I ^1 ^\ 
4_j_jLjj-^£LJI 4 J 3 LL 2 JI ( y J A L^jL vL luv' */6 juv- ^ 1 ^ ^IjjZLuiaI 4_uJlo 

4_aLa-3JI (jL^-Lut^lII 4_a-uaLc-i_Lj_t3 4_ujLa La! t4-a 1 a 3tl J5|j»». ^ ^ > »I^j 
^j-Ijl_L^ (_ r ^-j-j_>jj_j (jy-Sj t4_^cl_LuaJI jlituil ^Lul J a t” > »n 

i^Juvl ^a-ua-uau dal Ult jJ_uzlxS 4_a La-ail ^j_a 3_il_3lL<_uVI 3j£^ JLaJuu-ul 
L^-j-Laj ^yllJI 4-al a all £-&>- 3j£L3]l ^j-3jj tdJLfu 300 <<Vi ^HJI CjljLa-*il 

. 4_JjJil CjVL a-Cu-u>U aLdl ^y^juA (J_>»^_a 3jLa-*il (jl£L<-u 

: L^J_a CjLLilllj 4-aLa-aJl (j_a 4^LLail ^ jr L^. 3ju JlC ‘-^LlAj 


:j-ui ajAji4ijji-i 

CjLjLHIIj d_aLa-aJI 4_t^L>* Jjjlat_a al_u (jr ic 4_3j^_Lail a Jufc jLaluuj 

^j-^Laa (^Jiil jL-st-jJI ^Lul j! aLJ.1 4 j>uLl1I 3j!j->J 1 ^1 jV~<»lj 

Vj w I A tl 4_3_j^_LaJI Ct 1 11 jt L^j! VI I ^"iUl ,,, < ^_cj 4_ajj_Lail a J-& ^jl 
^LtatJ 3j-u£LJI 4_a La-ail CaL t -a^ ol ‘*La La-ail ^1 (j_a 3^1 a~< n^Li ^ilUl 
t4ujl <^VI 4_o*LiII ^j-a 4 aK a 3jL*JI ^ (JJ^ ^=->^1 3j-JijL^t-^ ^1 
Jj>.|j 4_aLa_aJI ^»j 1 ^J| ^Lbej L^l^ CaLLaii! 4_j_a^ 3->^ (jLa-ua ! La^ 

(jj-^-3 ^jjilil 3 jL>«II 3aLa£ 3JLoj_a Ltia-J ciiLufcj tj, a~ > m a jSLtlu (JijL^I 
oL^Jiil J ' ^ £jL>JI ^^yJI t—jj < tTn 3 jIjj>JI (j_a 1 a mi 4 £)V 4uiaiiie_La 3jL*JI 
^Ijill ^j-a O-i-L-Ltl ^U-jJI tciilj 4 ^LudIj t^j^ljJll ^j-a Cut-ui.1 
. 4_La_u>«i,l al^>*VI CujjJj 

d al U> tl La-«-Tu-uI ^ylc. *^1^1 \ j ."■! . t,l ^ju>JI 4_3 j^_Ls La-tTu-uI ^jl 

(jlSLa ^j_a L^laj ^^SLaa V 4jl af. 4 j>uI_lII 4jjIju>JI 4^LLaiL^ 3jJjll.l 

^Lul ji aLi,l (ji-sr > nil dJLLij 1 ^ ^ » d U-fc.11 L^jl a*"( 1 ol c__u?eJ Jj j^T ^1 

^jujcj CjI> u.;rJI aJufc i _ r ic. u-iLiliil (Jav. | jj.a-S I jJ tCjLLujjIlII JjjLCui jlituil 
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6JL» ^ JI 63lhJI L^^lg'iVi 


{j-A g-jjjj CjLJUjl]! ^1\ .JjOtlHj J-jSLflUJl 

jl 4_jjJv CjLiLjlII oJJb <JlL« (j-C, J^3jJI <j! . CjLjLJJI 

. 4o-L>J! <_ <1 n*w 4 JL^jlL_<jIj 4_L3j 

JjJSjJ! Cj ^lx>-*-LL.aX ' 4-jjL^-tSLl' ^Jo.1 6JJb 

1 ( m! 1 ^'t a Jl-loJLJ1 Jlj-liwl 4 A aC, (jr ^> 4_>.j 4 4 _aLLiJ! 

Jlo- 1 J*\ Mij jjJjJL-cuJI 4-uslitJj 4-jj) <>I* II CjUL>J.! (JJA (^rL5e_tu^jVI 

^ ->■ , .XjVI ^j_g jjJj_Lt_<_uJ1 c_t£jH j . cjL ii_>J.I ^jlA 4-u.a-u^J 1 j-t^Lutil 

Ij <<o rr. ^JLuJ 0^5c_^jVl ^ (j^iiVtl! fUJ (j*O.J 

. j^jJ! ^ ^jLu-ul^uI L^jfcj 

4jj-tA*JI CjUUJ.1 £_coj 4o.jJl^J! 4j1 <a c. (^JUjtJI l-<jL>JI Jit-alb 

JlJLJ T19 (jr^ N J »^tl CjLjj_jj^ ^JLa 3 JlC Loll Jo. I j 

JjLju <U» ,>> Ccxi jlu_u£j! JjIj ^LU jlitj JIoo! iLUj 

.4_jj_Lo 4_».jj 380-240 q rj_j La 3 jIj-jv 4o.j_}j ^jo. tU♦ «>> 250-100 

^jj t J ^ 11 ( J_jj_>o 1 ^ ^ g-T(Jj 3Jo-!j 4_cL_U ^J!Ijo. 4_tLa_*J! Ol\J£> jutCu-al 
.4_A^ Cjjjj ^\ OfcL^li 

J5L1 CjII^oJU Cjjj) (j-« ^Lul oJufc 4 o-j J^J! 4 j! AC. ^3-ljj 

1 ^ > m 3 \ 4^>.jJl^J! 4 j Lr, ^j! <±«-t>. tCjLLalllj cjUUJ.! ^j-c jl>.!j 
£ jLJ! J^-Lalll ^Loj! Jj<<i^jl Jjlj Sjljo. ^Ljoo 

t 4_xiLa-3J! 1 j-a ( jls J5LI Cujj J-laj-j I ,25 jo. JjL*j 4_lL_*J! ^L^lll 

4JL31J1 4_t-L!j-j' CjjjjJ! £jj {jjA (jr Jt 4o.jJl^JI 4jL r, 4ool_Lll Cjjj^JIj 

j_Luj tdtJj_i5J! ' J^>* MLLj (J^!j (j-Uar < V! ^ojlj ^joo tjr I(J! 
3 jlo.j (_3iI 15 ijr i!jo. jl_a (j_4 Jlo-IjJI J_L>jJJ 4_jj!joJ 1 4^LLaJl 

. 4_uLLjj_j 4jj!^o. 

: A j»jAl»JJaiJ»-3 

Cj^r 1 (JL>* ^>* (jj .3 dlLlLilll «^c_ila)) ^j-ljj C< i mj! aJJb 

(j^oj ‘L^r^ tU.1 ij-a u/1 1V~ 1 11 cliLLii!! 1 SjljJI f£a l‘ii% 


I 54 




J- J_C jj-C. S <>s ♦ tl _i!|j_)J Jd iSj^ULX^ ^Jj A~ 

4 mi j Vj J_3JLo *Lc.j ^JJ a jj />>♦!! cjLjLLLJI Ji*jG diJG juu ■ a jj<>» ♦ tl 

J^Lu 3c^J oLLiUI J^jJLj *!^U 

J_psj-j 4 _lU_»JI ^jla ^GJjj t4jj)<>>♦!! jlji.1 <±t. u> . 4 j^1^ 500 

160 jGLu dJJG tJU. ^]|j tCjLUlJI ^ CuJj 

j /a «>% A4.«t,I 4 jjI^j>JI a ^jA ll CjIG CjIjLlII ^LLdj 

♦ ^J-cl 3~if 4jj)1U1s1 3jIjj>JI jui jGJ jUJIj J g ♦**<< nj 

jjJj)L < mII ^>.j_U Ij^sr I m^jVI ^olidii' 4- ii ^- t JI 0 JlA V 

J-i-aG ^-gr (qj& 4_JLc 4-u-gj ^jlbej jGLJI CujjJI IjJj 

<- «j< n) j t^JLiis 4- n .al> (j^j^Gjiil Lai .cJUl CrJ'^- 

ojjJI I j*l 2b,lj^J! a^mJ! ola ^3UJI OjjJI J3 aJUJI (jre^jVl JUoli 
. JLa-l^l! (JisjJLI 4-uLLajj_i 3 jIjl>. 3jL>.j 10500 (jJI_ja. ^JLjj 4 i>i 3V <a (jj£[j 

4^J3 jl!iT 2 LjT L5Jj3 V U5f ^jl^l Ji^l! 4^ U> <> ol 

o^jj_)l (j_j-5Lj till Jl£ .j_cuLjJ,I 4jjj^s (jjs V^±a ji£l L^jLs till Jljj 

,4^.UJ! J-t£. J1 a«""iVlj Jliillj (jjjell 4jSii^Lo 4^5Ull tliljUJIj 

■ ~ll ilU~.a I_^UU 4j.ll" (jll (jl 4altill jJl l^uS 4 at * Stl ^>1 jjr~l . n| jjl 

4jo 1 o 311 ^Ijj 4 K Mil ^L>. Ltiaj! j»JL2jjji (Jj i U 34 4jaLLill jjjs (jLjijVI 
t^U.L^o ^Jdl Js> 4jjJL 11 <-' lUI,„t l ^ LJL JSL,i3 

(_yjj-U ^jjijUII jl 4£.l_jjJI i~ 1 11 I O^ 0 4-juji1j 

■ 4 31-4.U 


(j l.i3~i.n a ^L C lAL 

1979 j-l^Illu 16-15 Jlc t jLiilj J^GjJI 4_uoL>. L^ <^>r, 

erV^' 1 (jfl Lj^uj l>p* £jgjujj3 3ju^>. Cjj-lLj 

Cjljji^IlJI jivl ^Jl 4_d ddj_Laj Ju^il j^cj 4^UaJI Clt5tjJI» 

(jr^jjJu^IL ^L C lA^LI £)l i4jLal ^Ljl (JL?C_X3 (jr ^ 

L 3 L 4 J Cx^GjI Jl 3 jLiJIj JjjGjJ! jjLt-sa-« LcudjG^I ^1^ t 0 jj_u La ^^JLGILcu-o 
a^l£~ ^jj > int 1 ^ (j' c>5«-aa ^LJI jjfc £jJlu L^JLc ^J-Gj 


6JL» ^ JI 63lhJI L^^l^iVi 


t^se-u-u ^jJI j_A La 54 jjj>JIj 4jj_3tjJlj <Ljj_jJI (JJiiJI <-LajL_uj ^I^j! 
^ y£ L<J^>. LjJij l^| ^ jcjLtaJ.1 Cr^J x^i^aaJI <L&Ju (J-aJU-cuXI jLiJI J^e-a 
.(JrJJXJjJu^i I j_a J-t^l Jl>iJ jJ Lula ‘UIlxjVI 0jufc ^yic. 4_)L>*jLJ 4_JjLfc_a 

jjI Llj-^a <jjLSJLIj 3JljJlc Llj_a j jl 

jllLa j^jjJu^JLa t L^-Ic LcjJl>«j (j ^\ 4JjJuJI 4^LLaJI jjl ts> aj 
a ^StU . CjL9jjj>J.L 4jjL3_a jjjJI 3 Jl>.j (_^ 3 al Ltl j_a <Lj_a^ j-j£I 

(^^ LaJLu ij^>» jl-x^ 47200 £_Lj jaj-uJI j-4 J^lj ^Ijx, jA_j£ Lr^ ^ajlj*^>»AI 
4 _jLs j_a Ju>.lj ^Ijx. jA_x^ Lai jJ_x^ 45800 ^ In JjjjjJI 

3_a_j_3_ll JLlal 4jjH) j_a jli^l (J_}Lju La ^1 j-Lt^ 142000 ^-Lc. ^jUscj 

CjJlszSu <_3JbitJ jJI jl j-lc iJjjjJI jl jjj-uJI j_a 4 jjIj^>JI 

j_a jut_a ^a-3eav 3jlj_>JI 4 j ^ t^Ljse^vVl 4_Jjlj_><JI 4_a-X-3_!l j£, 

jl jjjJuJI j_a CjI5 (_^ 3jIjj>JI <U-a^ oJj j_a Jjal (J_}L*j j-L>.j)jjLi^JI 

La-5" L^3L>«JL*_a j£Laa J-J j_j_Ll>JI j_aVL C« < m jt <U.3.a.I1 ^JlA j£LI iJlj-J jJI 

• LL>. j/ 1111 

J_jL<_uj_5 1 ^ I 3 *i jSLaa 4_jI 4 _jJL>JI 31 at" ml.I Jijj9jJI £*J jj I Llj~a jr\j j_a 
^Jl L^JLl^-j 1 jj ^ > << j La-a c-l-ljLjI -Lj L -v. j | ^_jjL^_uo (J7 ^ a'j-t-u a A h 4. ^ 
jSLxa LtAaj I j-L>.j)jjLi^Jlj «iiJ jl g" < «jU 4_j^Cj-a 3.}La L^ia 

jl ,^s ^a t ^lt\ jLc. ji ^JaL-u (JSLtluJ alj-<-u 4JL3 j 

tiajU-%. (jl . Ljj_a lj_al <L*-a J-aLauJI Jjl5cjj Vj) j 3a l-ijjSj 4 Jjlj?cj La-^ <—tajlal 
(jrj^.jjjLJ^JI J_3JJ L^al JiieIL_4jl (j5Laa jLiJI J^-Lj LjJLv ^j_3j ( jy IlII c_4_uLjVI 

A <lj (jn ^jj x j ^ti 4^Ll^ 4 j?c_ujj ju Cj jl^ Mia 4 jI (jjJ 

4l3j (j^-^a La-<» j-x^l (jrj-^jjJu^II (j^ 3j-x_t^ ^LscjxI (jlSLaj/L (jl^ <CL>-jjJ 
4_jjI^_>J I 3_a—t-3JI ^^->1A 4- ^1 ^yc. 4jL^_lII ^ys^xj La-4 jLAJI (j_a LJLv 

^a-5Gi>«JI 3 Jl>-j (Jxl3.iI 4jjIjl>JI 4 4j3Uj 4 jjL 3^ (j^jjJu^JI (j_a ^-5 cl>JI 3Jl>.j 
1 '< 3Kj jJ (j^wjjjLufc (JSLluJ 4lLk]| (j_a 4_La^ ^c_us jl (^,-ulj I JlA jl jlill j^ 
«jLiJI j_a j_aVl 1 < 3Kj La-4 j^l 4^LL> j_a 4^1^" < <n La j ^"'1 Ur 1 ,>,11 j_a 
4 1 1 U~ij La jl 51 t jj-jUil J ^ >M 4jLj LxJL>. (J aMill JjjBjJI j-taTu 
3j_j_^ 4_jV 4_j .LI A~,^VIj L^_j Jj^jJI jc-usj 4_a5Lt-a CjLI jjw aLb j_A j-aVI 
j? a_Ljj_U CjljHaJ jJj Jij^jJI jj^>* jl-^ <-LU5 (^Jl 4 ^LiAdI tL^j l-lCj-) 4_uLaj 
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LdajI JL>JI I 4 LLlJu L^_j£ j_Ju Vj 4 tssW .-^4. ^lc j3Jj 
JlIc. 4J1 4»~ > »lj 4Jjjia diljILaJ diUljj». jl ^jlSLoVL 

4_uoL>. ^jl . 4 <^*1 -%. (jr l£. dLta Jjjj ^jl (Jjl 4jj)1UU ^.UJ! 

(jy-Lc- BjJlSJ! l_Lse-J-4J 4 j! jl ^-o Jl>. j_a| ^LsLLaJI jJu-sai, jl dj«>JI 

4dLLaJI jJu-sa_4 £j_La_i ^1 ^JlII J< mi Hj jJu-saJ.1 I JlA (J1 4»~ 1 »l 

jA a 1 ^ i'^sj Aj ^UJI djIjLjjJljJI £_4 ^QiJ jl*> <>> ' (jl jJju LuLliljJ I JJb 
. 4jjiw (jSLcJ V 4 jsLL> 

£-Jj_iV ^j-u-^LUl (jlxjiaj (jCu^ L>J' 

4^LkJI jjLuaJ, 4-.L4.uJjL j l_jlj_4 dd ijJI dll j 4-scJ-4-iJ LJLjv. 4 14»~ miI.1 JjjSjJI 

d I LlJlc j 4 j /• aj j djLv(jSLjuj < ^L^j| ^Jj j^T ^1 ^jISLa 
4_^LLd £—a JL>JI dUj£j 4 L 4 I 4 B^Uj^MJ 4 ju1VI 4 U B ( n~ ciz-L-v ^1 L-ufcju 
d-4-L>- ^1 C-Xifcjj ^jl 1 nlf. I 4 JM ( mI ^)Lb ^LjJI jl *!^J! 

JSLd ^yJI l^Jj^relLi Lul IjI VI a^UI ji»J^yJI ^jlSL^a L^J-Jj LjjSUj 
aJluJl 4i mmHj Lcl 4(jrlj>.j)jJu4]l ^LajV Lg-4jua-~ mm Jd ^^jJI 4^LLaJI 

(j*-2r i im t 4 jjIjl>. 4dLL3 J< mii 4j < 114 Mill 4dLLaJI ^jlSLoVL fjId (jj->JI 
lj_£J 4dl U II tj-A 3 j-L-l£ dll J A*) (jl J-J-C. 4jj-a- <<M1 iyiSZ-LJjJ jl 4 >LjJ,I 

V 4jL^ dUi (^Ij jj••*■ «^tl jl pLU (j-a Jl>- djLjl^iw ^1 ^Lbej Mill 

.4_jJLc diL>.j^ ^1 (jlj^>Jl 3jtjj>. 

\^J-A l-ij^j 4jjtJ?cj J^jjj >L>12 4_j(j^jjjL^JI 4_U-^L>. ^jl 

a IU11 diLuiSUI -iir"i , dl (jLSL-aVLi i_sl^ ij^jJ^A dlLob ^1 jLa 4 _jI (jr lxAA 
q „< * ) ^jI J Mi l j^jJJI 4-J-ua (^rL>.jjjLt^JI I Jufc (jl ♦ <—1jJJalI miUjj 

^•LjjJI 4^1ioj 4j < <14 Mill 4^1 4 _Lj jiail 4J3LL2JI j n! O'**? ^ 1-4 

J^jjj V 4JLjuJI 4^LLaJI ( j-4 j-iL-^-ll 4 >JlA ((jj^Jlj jJlI 42LUj 

^u-4-tTuJLb ULo»l Cr iJ_^jj LJLp.1 ^Jj L^il (Jj jSLjd 

^Ljj dll f ^ 0 ! 4^Usj 11j-5e_4-o j->JI lil jL^-LII ^l-Sl 

L^jjd 4 >JlA 4^LLaJI jjLual ^yjj^JI d^jlll ^C.JJ t 4j jajla diLcj-<jj dili 

4 Lj-lUlj J-udd L^_ll J_1 4 4 I U tl ( j_4 dlV JJlII ( j_ udj dUb-4J V LfcjdjJ e.ljj I 
jl ^l_j_4-saJI 1 ^>4 Bjj^UII 4 LJ 4 I 4j mi 4 Mill 4^LLaJI 4_j_4Sd 
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djJSjZJll 4^LLaj| ^j| 4j9Lla CuJJuvJI LuIj Ju9 1_£j JlIc. 



^J| 4J3LL2JI o_c jjl t^U 4 >Jufc Ijll>. 1 U j 1 nj ( j-a 

^jlSLclj CjVL$jlu_uVI JJlju ^LlILj oj^^J J-2-Lll jLua-i JljJl>- jJu^a 


.jtLtfuj CLlSj i^£] LgJLi^o 



4-jLc \j-a] I 4 JM *"( i »l j jl L 0 L 4 J q n (j! C 1 <-l 1 j o-J 3_}jjL3t_4 CjLl^SLj 
jjV 4 _j_^L^ J> rr ) 4_ual_>J' 4 ? Jufc oj /t ^ijlK"ll ^JLcj 4_j_LaJI 4jjjt_uaJl 

c_jj-tiaj JL*. V i <T< t n <a 1 ni n ^j! o^-cj La 4_^j>»ljJ, JjJu o^, 0 -?c-lj 1_l L<j> u 

O-fJ ^£_}J-J ^ ol 4_uluJI 4_uaL>Jl Lol 4 JjjSjJI j n! ^ 

O-fJ i4_ujjJltJI jIjVI CjI jj 4_cL_uil .}! jll j-l^i 

Jlj (-LLlaLj Cuju£Jt Jj< <i^j? Jm < ti^ji Jjl ^LuJ 

1 >' '•' ^UjjI <jlj SjLus ^\ 4_^L<_u cjl^Liil ^juk eJs jo-*-L Jj 

*4 it\ t a guLu j j jj>JI 

t jJ-ua_a (j-C. ^ K~ 1 Lal^ J-t^JI o_c. ^JISuj o^LJ 

CjI—i-^-SLj VJ 4 t m Utl J< mij Jl>-V o^-jj Ju^ll 

^ 1 4 cjLi£^_ 4 ^jSLtTuj ^SLl ^j>.T j-u^lc. ^c, I 1^ BjTtlj ^jjv 4_i^J 4 4 JLu.ua 

Jl>.jj ^ jy ILll CjL^jII 4^jj>.| j-uallc IjiatlLa Jl>- 

0-4 drpor^- 4 LII o_o . *UI o^jja-t^il L^ 

^1 5^ Ltiij VI I 4_>-L>. LluJj ' 0 * ^ < «<C^ V1 o~4 j j ^ 1 ^ ^ 

0_« 4 ^ V is~t tl CjL j l^SkJI o^J CjI Uj^Uj jL^jJI ^Lj_c ^yz 4_^ie_ua]l 

OrevjjjL^il Jj_ua_>JI Ja.| 0-4 4j| j_lC 44 JMjUU oJ-^JjJul^JI 

4ji <;f. o^j . jtlil o^a I JuJl>*jj 4>jjLuxa o-c 4jI JllII 4_ua^litIL_ul o_c JuV 
4 jjIo^>- 4^LLd CjjI^ j_<_u 4JslIaJU jJu-a-a ^J ^Ll>u 0 Jl& Q^a^lirl > mV! 
q-o-lJ oUvjjJl_j_^JI (jLj 4_5e_ulll o-^i J'^ * LlA o_c ♦ 4_uj-ua j| 4 _uIjo^ 

jjL-ua_LI i-ul ^1 4<U<?4 Ja_u_uj jJt LxjJj 4^LLaJLI LJjl IjJu-a_c 

4Ha_l3 o_a 4_Lo o^wjjjLufc 4^LlaJLl ^^yJjVI 

jlitj ^JjI-lII (j^?e_4_4i^jVl 4 jL^ o^j>jJ*4^ 






u ^* JJ £y* < nj (^jJI Cy^jjju^\ cillju. VJ <j_u_jJ a La 

fiQJL>. Jj_slj 4_jI I 4aLa clUj Jljlj < Jj_sfcTuj 4 ^LLd jj_a 4jjlbej La 

4_» J^l 3**r».Vl Jj <LL&1 ^ l)^ ♦Lrl$^ 

aLU 1 ^ gJLLj ^_ jy U_II 4>J_A 4 -Jl^jlI fiLs&jUjj *4_tLu3^1 4 jjj_<-^ij 

^a-jl <^i ->JI ^jLjfc (jl t4_«jjuLA 3_iL*JI 4-uj^ilII jLV! 

. J$j9jJ| £*j^j| (^y* 0J-i£. ^ylc. ^1 <<V^ (Jr^JjJU^II ^ylaJU 
i4_jJLc 3jljJ>. 4^>-J.} jl mi" iVl £-Jj-t-u 4j^£L (^TL>.J)jjLl^il < jL-CJJ 

4x.j_t^iJ J 3~ n <j! (_y-*j I JlA (jl-3 4_^Liti] <Lu_uJJLj 

j_>JI yjj [ ^ 6 ^ j- ( ~~ ( 'j tiJJj^ jl L-^l £)-a J13 j La-4 3 ^_u£ 

<j^>*J)j Ju^JI (j-3 j»5e_3jI jJ La_t3 4-u aij (j_a J13 j Lj-4 3 j_u£ 

^^ 1 3j ^LaJajI Lai c_j j-Ju-j (jL^Lal Ll3_jI J_L3_j La-4 

4-tC.l M^tl Cj L - L a- t iI Jl a»~ < «V1 ^jlSLal 4_3t_LaJ I JlA (jLs 

. ^Ltlll cisLla-c L^ Laj 4 _JLc. 3j! y>~ CjL>.jj < .I L~~ 
2L1U 4_j 1_3 clUjJj i4J 4_se_j|j V w •JjLtl jLiJI JlLa 

t <<o j (jr- 1 - ^ 4_jJJ (j<3 *J ^Lisl I 4J1 a*~ < til jLtfuTiJI 

t^LlLa {j+ yjj 1 J^^ £)lj-»* Cy* y i ~J-‘- u ^ tiJLufc lil La 4^_*_a ^jlSLaVL 
4 ^LudI 4>JlA 4JL>JI j ^ 3 <11 (jri_>.jjJo^JI < ciJJj^ 

* mij <Ll 4_bj_*_a ^LaJ LjJ (jr^jjJu^JI <— ( _ 7 IlII ^1 jJJ (J-3ju 

(jf^>.j)jjL_j^JI Jl at^Mil Jju>Jj 4-a^ < nil CjLIj^.1 Cx^ujJ jj_aVl <?JlA (ji 

. Lj_aLa Ij-al 

jiijl Ljj^j La^ 4_tSU . LuLwLujwV ^aJ^La Ju>. ^j>»jjJli^J1 

jjl i^i a « <1 L^n 4_>.Ljl ^jl C-4 - l> - 4(_L_u_uj jjb Jj 4^LLaU LJjl IjJu-a-a 

? (jr^wjjjLt^Jl ^LuJ i 3/C 4 4_l1j I 

:^L>*£JI J^ai -I 

^jJI ^U! siLU ^Vij^ jLp jljji! ISjjiaJ! aJJt JuCuu 

f_yi\ «LSj^iaJ! oJJt 3dL a£ J JyLy < iXjVI jl i^iVl 4jLj^SLa 

^<U (^1 4jJjV! 4^1iaJI 3s;La£ jLll£.V! ^ ji-lj (ju- jj£LI i‘/.80 
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4J3LL2 JI jJl qj* 3*1. a& ^1 t4-cL*Jl ^1 

. /30 JLJ^J V ^llul 4-jJjVI 

4 <?K~ ^Lj-^SLH JaLtHil 4 U miI^j (jrj-^jjju^JI ^llul 4 3K~ 

5 j n! <*V1 4_i.nA.Il 4 >Jl& c_Jjl 1I1 ' w *♦!.* jL*-Jl Lh® 4j>-Lijl 

4-ljLjj, gK 11 4^LLaJl (j-fi ^llul ^)Lj CjL*.1jIl21 C^>*j-U Jl33 

JjjLaJl SjLjljJl 4 ^LLlILj nj ^ t Ij i4_jJjVl 4^LkJl JlJjj CjLLi^c-o SjLjljJl 

51 t(-d^ $i 1 mVI (jrUj 4_te^>J JljJjj 4 I^i^r a 4_3eILitl 4^LLaJl <jr\j 

^LuV 4_al JiifcIL<_u! (jl5LaVL oL^ ^Ju_u JjijLaJl 1 JlA <>>j £)l JjiJ 
• lAlXI CjVUJLI JuJulII ^ *u tjJ* J 4 »*n «ij (^JlII 
jj £)_a tlLIjJj 4 Uj < .(j 4 ^LLd Jlj^JI (jl Lill ^j! ^J_u_u 

(j- 4 (1^ jj ■ 1 J ^ ^L^-jLj j— j^LnUll (jib IjJ . 4_>.llul 4_jJj I 4 ^LLs 

4_jJLkJ1 4J3LL2JI jjl <.0 a ^J1 a*~ i »1 4 U miI^j 4-uLj^SJI 4J3LL2JI JlJjj JMiw 
jjL-aJLl 4j.ijjL5e_a ^1 t ( j r liLll 4_nj^_LaJLj C« < <h! jl_Cj fa-5t3 ^j_a 

4_%JIj jj-^_>Jl 4 «<?»!! &J-& ^ic c-JjuJl 4 a! U>lt 4 _jJL>J1 

3_iJL5eI<J,l 4jtjjtMl 4^LLaJl jjl 1^1 a ^ic jLa T t£.Vl-J (j^jjJu^Jl ^Ltjl 

^ilul t^Lj^Jl J_ji4 JLaJJl 1 jjLt-^JLl (j^_j t 4_i]jl 

4_jjlj-j>Jl 4 _^LLjJ1j ^LjjJI 4^LUj 4jmiM ill 4^LLaJl ^1 jj nil (j^jjJu^il 

4 ^ ^^l_x3 1 ^ 1 ♦ ^ 1 1 ' ^-Tt-nTu J n! .^u nJu^ (jl 4 CjLL^jj>JL 1 j jL?e_J 1 

^1 ^jn^JLIl i j r a> JuVj jlj, *) miL j-L»r(j Jj CU £jJl J1 jla 4 HjIj j-jjl <?<n 

5 a! Ult 4 11 m (Hj Lnl /1 ^j4 j'q\ jT\ V CjI^jVI I 4I4 a si A",, „VI Ljjjj jjj 

j! Cj lj mi r. Jul_lj J^ULla ijr ^ L^jj^ CjLLa_pJ,lj jLst-Jl 4 jj1^_>J1 

j a (^l L^JLj^o llUjJj /t^t\l , ..VI ^yc. JLj-«Vl cjLLo 
. V^.uLoj VjJljJ 
JJLmJI -2 

4^xjJ Lr^l cki - ^ JlstltlLi Jj i^rtU 

.(j^JjJui^Jlj (j^jse-t^jVl ^yJl j;Ul <±.4- c% . 4 j^1a 2500 i^\ 4jj1j_>. 

Jl-lA ^l 4 jj!^>J! S a! U>lt I^HjLl^i L^j4^jj-laJl 4>Juk (jl 

4CjL&j! jt 4 _j£.1_Lus 4£j-4I/ 4jI JL^c. I 4 j>-jJla c» < mj! L^jI VI 
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6J U XJI 63lbJU (3 j3I j^Ljao 

3j^».Vt 4-C.Lu^o 4K mi a 4_3jjJaJ! dJufc 4 j*Jjj I CjLjjju-^JI (j \j 
J *3 4 mi o dJl i H) ciJJjL^j ; 2 sj 1 U 11 4_jJl_*J! 3 j|j-j>JI CjL>.jJ j-A-seTtJ 
0jl-A \ C. L-JJljJI jJ ^L>»J i JJLstHJI JlAJ ^yC. (J*-5r I n^jVl 

4_oJL*JI 3jlj^>JI ^Jj (JjJI CjLjjju-^ clJLlA ^ rtn . ..A CjLjjlu-^JI 
t4_jjj_Lll Cj^LcLLU jl 4_jjfc_ulaJI jjLuaJLl 4jjJLLaJ»l 

JJiiJ J-ajLL-JJ *1^1 jl fUl 3 jIjj>. 4j>.jJ V 4jjj_lII Cj^LcLaJJ ^ a ^ 

4^LLaJI a^tUI Lai t4j^j-o 4j>.j.i 800 3 jIjj>. 

^^9 4j^fi_a 4 j>.j^ 2500 ^jL-uJ 3 jIjl>- 4^>.j.i cr^l J^*l (ly 3 4j mi a Mitl 

. 4_jJL>JI cjLlajti,I Q-Q-uz j-«VL jj-o-ji 

: 4-JJ Ij-jw- L-^-iSJ I CjL-UjJI -3 
(_ ? _£ 4-jjJLLaJ,l 4 _jJL_*JI 3jlj_>JI CjL>.jJ ^ic c-JLftTtl] 4_3 jj_LJI £Jl& j_uj 
4 L> miI (^ru>.j)jjLi^il ^LjJ (j^Lc 4_3j^_LJI ^JlA ^j-33j JLelJI 4 j I a f. 

CjMx.L31JI OJJb ijfA 41 miL n JlJUJ ^LuSJl CjL^jJLI JU J_a aLU J^LaJ 

L^lILx 4 jjLa_j5JI CjL^jJl! Jjjuj Cj^ s ^ jU ^3 ' o^! 

L^alJiitIL_ul <_yll! 4 jjLa_j5JI CjL5j_U ( ^a JuJljlII tiJllAj t4_iL^Vl 

ej.Jt ^Lol cjL_3_*J! j-jlc. cj^LcLoHJI 4 \ ml<» 

j_>. ^1\ J t*~ 4jj 11*11,1 L m hi 4_jJL*JI 3jIj^>J! <L>.j.} Cr^ 4 - iLaJtJ' 

j_aVLj q ii j ] <>Jl& 4_jJL*JI 3jIjj>JI 4jvj.} (jl t4j_^La 4 j>-jJ 800 

^ 4_jj)j_Lll cj^LcLLII ^ 4jj!j^>J! Jk\jjl\ L3jLji <»Tl 

Ujjjl 151 (^jJI C^jJI 4 j^i_c 4j>.jJ 800 ^j-o L^Jjl 

3jI^>JI jJ u-£2_a 4j^La 4j>«jj 800 ^jLuij 3 j!jj». 

3jlj^>. 4^>.j^ ^ i r. (j' 4 jn.j jJI 0jufc ijy ic. LaJu^Hj ^j-3-u-u (^Ixil 

^1 2bjlLj-^Jl oLUaJI JL^a ^ Cuj^wl ^1 ChJ 

4^>.jj 650 (^jl (ill 3 j1j-jv 4_j>.jJlJ ^Ll>J (jylll cjL5jJ,1 J 

JujjJ^ 4lcLLa (jr^ 4_3 jj_LJI aJJt < 3<j IL t, I Cj^Lc.L 3H]I 4j^La 

c£!Ljljjl>JI jj i m^jI Ijla gTi-u . *m jLtJ ^-<a(FeC12) jjjujl>J! 

^LjI ciLjji5jj Sjl^I I (Fe3 04) 

VI < til (j-^a JljVj 4-Tl-Lj Cj^LcLaHJI 4 \ mi! m I V] J^LallJI IjlA 
. CjM_cLLLII 4 I m I i m JL^l (J-A Ju^La cilljJj 1 3j-o JuJl>JI 
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^1 j^KJI ^Lbl ^cj>LcUiJI 3I,„I,„ Ja IS] I 32L.JI 
fUlj(FeC13) «LLa (Fe03) 

< <il~iej “A-ulSl! JUj_jK jjI 1 U^T 1 

(jJjVI SjIjli Jio iS j-II £y£- 

(_j I c. J.c.Lill! ( _ r 3 4S11S1! (Jjlj buljj cjS^S 

i j^Kj(Fe C12)jj jujls. <_,]! -tb^aoj (Fe Cl I )dLjjj^>JI juj^K 

(juvjjjuA *m iJjjjjo jji, cj^ic,LajJI 31 ml i .it jjLiI! u_j^ ibiljj j 

(Fe a2)^jVl 43j^ jjjijjL>J! jjj^K < .il 3jlc.lj j 

:^4^ua)I <—uppJI —4 

CjLppJI ^L-^baL CjLjLuJI JjIjjI ^j_3j ^yjj) <.M1 L-t-j^pIl 4jl 

Jlju . JJ J^i-Aj ^-gr > I ,m JL*j cliLjjpJI <>JlA ^LLsj .>» tl 
jlj-U ^LUjV Jt_u_u£jl pL c >u tiJJj 

4^0JlA 4_jl^£. £)l t j^>JI PJ < m^jVI J^LLsjj 4pljJ_uk£jpJI 

cjUj_£_4 ^ ppJI jj_« 2L1U pL>. pi p^l ^^.aj < I 

^LLjI <PJ V lj_A c_ppJI 4 jUr. £)| ^x^lpl (j-°J 

pi <Pp3 c-.<- l ^jJj cjLjJU_c llILLa pit 

tjy2>\ isf( aL 1 ^piJ <?LjJ,l <_P j-a-u piil c-JLstlaJI (jl lil t£j^>.jjjLpl 

- (j* ^jj■ v j^11 Jj^LLL cjMclilil jj-o 4JLaL_u jljuj ^j «>*11 
c_x_JLt^Vl jiJ^eJLIt (JJJ 4_Sjp3 ^La? (ji! ^jJtJ La 

gULu^ Jjj ^Pl VI juoVl jrLl^ V P .apuJ! 3jlj^J! caU-j^j Bjl^JLI 

^ mi ^ Lp 4_Sjj_LaJI ^ j_A (j I VI t^AJVjjjLjpl c-JLstlaJI ^j-c 4_*_<_utj 

els -A 3«;La^ jJ_u 4 j!jlJ! ( _ ;r 3^ . 4_3 jL^JI CjM^AII c rtl"r?ej 4_usL>JI 
c-JjLjkILII (_paAJ 4 jI fC^.j 4_ULjpaJI ^1 ^^»VI «t^> 34 /2- I ^1 4_3jpaJI 

psLoitjl (jja £—lj11l& 4_uLlII 4KMill Lai .*/9 pipi B^LaSLII cJL-sdj 4jpL>J,l 
^ > 1 L ~ J , „ ^L>.JjjLlp| (j_A 3j_Lp CjI-U^ ^Lul I ^pju jJI J-oVI 3^.1 AC tl 
<?Jl_A Lb lZjV-^L lu-lI Jl_A p ^^ * ^pL! - < < f 1 “*■ L tl I Jl>> 4jlu_uIj d)L>>L<_a^a 

4-^1 U II pLc J_^_j_*_j L^_jI il 4 _oI_3cjVI JljIJ-3JI £j-a j-liSLII ^- L <a-> 4^jpaJI 

4_ajpaJI eAJb (jl *4_ujpj jLT 4 jI liJLLa jJl_u Vj LU jju ^2lx& 4j mi a mi!I 
cjLtjVI oJSLgj p Lj_l£ V^sj 4_c«.V-^ P^l j (n ^rL>.j)jjLtpl ^LLJ 
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ft.l iS.JI MlUl j31 j^lioo 

( _ t 3 LfcJ-i^. ^ j .. jl 4-iLaJ«JI 3eLa£ j^3j 3 ^° JL>JU I JL& 3jjL>JI 4jal«ll 
£bj .“'1 3j i U" 4 , ,o3»j a 4j m a Mill 3jaLLaJ1 i"il 3j itVi ( j_ u £l_b 

LJLa. LgjaLj^ Jjjj V (^,111 3j 111 a Mill L^Ls-JI 31-11 Iil^j 3-uL>j^£Lll 3jaLLJI 

.•/I2 -10 3^ 

laUjL^aSjjjjit! CiLkia-aJI -5 

3a-o* 4^-a , „n i. tt J5^i3 (jja jJuubja ^Lijl (_y^- 4_iLaJLll aJJb ^^33 

(_yi!t 3jjj«-aaJI (jl 1 (_jJj J' '*'~-3 ' $ ‘ai~ aLi aLU j»j3j 

j»! jiciau! 3jia («U JL3j ialsljj3j3ll jJLaalA ^LLI (_yjk 43jjlaJI tfjuk 4a>.|jj 

j ' ‘s* a ^LLiV (_^j|j_Lll ^LaJajVI (j 11 ml (J-aJi3 £ _ ;t ILJl 3 jj_j-lII O^LcLiXl 
j»JLc. >. 1 j mi J J i 3 i~i II (j-C. 3 JLjjlj Callj La 4jJLaJ(JI aJJb (ji _)-££■ . CjLjjjjaill 
4_j-La-*JI eJJb ( _ T a (_£ja>.| 3 K mi a iJJLl&j . 3jjj_L)I Cj^Lc.LaI.1 eJJb Jlaa Jjaaj 
I a gjK (j^a 3jl 3~i 1 „>U CX^T 1 3 ^ (Jiaia i j»Li3ll 3j_jj_us (^-ikj 

• j!>33I l ^£- 

iLJL>. 3 j_Sj 3LU JijJajJI (Jaa-a Jj) I -a- It jaJ^La jrlaa.jijJaL^ll 
Ola I JUk ^1 i^UaVLj ,^L>ai ^ I^Ltaa <Ll}U.J o^»^Wj 

(jjs laja>. m i _i dap. 4-p.l iia->ll <JliLiLaJ<JI (jj: JjJjlII ^ jJi-JLj 34p.JjjL.14JI 
jai>i 3-‘ s - a • Lfcjp^J 3 jjI aj'vll JliLg.1 i 1-—<tl (jas JjJLkJI 4_jjL^JlI! CjL*-"mU 

t^LllI (_yj| jj Mi l j»t jiciaul lllVIpcjl 

^3 3jjLh*J 1 UaLLaatfl -I 
Uj£j La£j I jjLLall J a<~ Mill jLiJI Jjj 3aa>.jj JU^J! j»l jielaji! 3^-«J 

3 it --11 t _ r a LalL>. 3j-a^nU jLiJ! dil^ < mi 3^ L3jLm 

jlill oLjljU Mil (j-iavjijJLLgJI alliJiJ 3^-aJ tiiljl^)) i jLiJI JjLi JLl^JI 

3*^ ^ j ^ II ^1 a *" 1 ill 3-^-a^ .1_)j)l 1 nVI --3i i ' " rt H <= t JL aJJ 4_JL>JI 

3~j JLsJLI IjLA ( _ T a_J nJjLUl <lLsjCLI jl ^LaJ,l 3^3e-ao3J I 13» j I 

3'a>- s S • 4j^_jJI 3-a Oj-ic. 4 aga JL>. SjljLij 3ia».j|jJL l^JI 

3 La 4 _JLc.j i4 \ j j tl Cj^Li 3jsLau aliljlc. 3 jI ^3Jj Vj alii jlicj ^3-y 3jjseJ 
La-a 3^.1 JLa ^1 4a>.L>JI 3j4 4 3l» a Jial jja tJ jz 3'a>-Jj444JI (Jjas. 3^°^L 
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jLiJI i yA 3j«u£ CjL^ 

(_^J1 JlIIjJLI ^yiaJLJ 4 j mi (tl Jx-ajj 14 3h11 3jl^>JI JLSlul 

( n JL$JU_<_jI ,j\ *(J4»~<mU 4jjI^j>JI 4 3tl ^j-4 */30 

"o^VJi£ ^_^j_u_uj 4 _l3 4_LoI£LI! 4jj!j_>J! 4JsLLaJ! q _a 3 si A",, ,.V1 ^J| 

. 4 j i 4 r, 

»^* t< ,,< a —2 

Jsa_jL<_uj 4 U«~m,,U 4 3h-^iJ.I cLlJjj j-A 

CjL>.jJ JljJj-jj JJLLlJ 4lLtLl^ t4^j_uil JJiiJI 

j^jjISJI) z \£-« Ji^ j 9jJI ^J-^U < ^t«m ^ ^llLo Cj 1 j 1 j ( „H 

g-Lajjlj 4jjj 4_tL>- ^-3tJ Cjt^jLLaU Jjjsj L)^ «^13 * (j3j 

t_3_uiiej ^Jl ^ Jijj < a I JlA (jl t L_JL>. J 4 t*n ii U jJLj 4_jjl_3_a 4 jjI^j>JI 4Ha_l 3 
3jLj ulk .n, <-JL>JI 6^ *3ujy I 

1 ft \f( A !jJA JjSl O^.JL? J^ I Cy* 3 Jl2wJ ^ 4jjIj^>JI 4 4j3tl (jl ClLV 

^Ijj? JJ& 

:4-J^L^lSJI 3*JL4-ujV| 4^1 \is> —3 

(j-4 1 J I <i 1—t-u I J< Ml! Luj-oVl 4-cLu.^> (Jrt_».J)jjLi^Jl 

o_3jJ! 4_j jL^_t£LJI 3 j 4 t mVI 4x.Lu-£ 3 ♦ 4jjL^-tSL}' 3j-^_<_uV' 4-d-Luo 

(J'L^.JjjL^Jt JI_4JU-<_ul £)l t^j JMjtMl jLi-JI (j-4 JU^JI ^llul 

^JL>JI j, (<~i ♦ U 4_L4_aVI 4jLc 3„\ 4 1 mVI 4_cl_u-o 

3jljI>iU ^JL*JI 4jwL>.j ^JLjlII ^a 4^1.41*3! 4-ojVI ^Uil Ij-laj J_t2lu_oJLl 

.iyLuSJ! Sjl^VI 

:4jJLjj^5JI 4^11^11 -A.J JJ -4 

JljJjj CjLLa^e-o CjLLujjHU (J1 4t*> i »l (jlSLc^flj 

ljr ^ 4_j_jLjj_^£LII 3 Utl JljJ jli 4JI 4»" 1 ill 4J . 4_u 1 sj \I 3 U11 


:**$ jAsAll 
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Ju^lt ^j! 4 4 jl3jIlU CjVI a t mVI <. < < n*w «LaiHit_c ^LscjvLj 

JlJjSj CjLj|j_». (^J-S 4TlL.L»J < ' ' tVl J cilli ClljLj_ljjl (j y^ _}^J A <M < llj I II 
Cil3 CjLjI^_>. ^J| ^1 ~( Tr "(III 0jJb Q^>JI 4 J \ aC. (jl j-lC tCjljl j < nil 
j_jL_j 4_jjL3-« 3Jl».j 4^LLaJ| 4 Jj9 (_ < t < <n 5j_o^ 

CjL3_ulaj 4 j3r. mij V JlS cl)' JjjSjJI 

♦ 4^3 JuJI jl ^ ilaii 4 JLulL_u l£^ I 

oJllA (jl j-l£. tJjL^ jt jLc J *\ mii oj^>* (jlSLdVL J£ ^jJLc 

(^r\_>.j)jjLi4]| oj*^ !■&> ^ 3 ij Jal j-3JI JuJulII L^J (jj-stll ' 4_3jj»U 

{j-£- 3jLlc l HYDRIDES CjI JljjJl_j_a ^JSLJuj 

(^TL>-jjJ u^JI 4 _uoL>. lLULl^j ^1 Jl>.Ij {ja (jj&j 

/1 A\j i r j ^j_ljLloJ' j jljJl_>JI jl ^^LlcJIj ^^-Lt-o-u-*-!.l£~ 

1 ^ j_Lu (jrJj>.J)jJi_i^il (j_A 4_j_^ ^3 1 <<-*T< A ' 4-lc.LLalCuL j ^AIlA ^J)J < IM rtlUs 
(j^JVJ)jjL_J_^JI OO^ oi ‘^O^ 3 ( —^ ' 4_t_u^J A^JgguJutX I ^j-o 

3l JjL_u jl jLc jSLtlxJ 4 j^_». CjLjjju-^ e-JJtTJj ^1 ^J>jj JljjJllA jSLtloJ 
.4jjlLaJLl CjLjlj^>JI ^Lsej>.l ^1 (^£_JJ-l<-u 4_jI 

j I (jjL*J,l j^v I 4Unil^Ib uy>-j 
(jy-Lc-J (jy. JL. J^Iaj 3jIj^>JI ( j-c 4_}_^ 3MUJ tilli 

^1 «L>-L>JI 4iU t 4_jU*j| 4Tu>o ^j»>o ^jJI <U« ,>>tl 4_t-aL5tJj 4 j^-3cILI1 


^J-3-J (jl (jy^l ^Lj_5tJ JUjjLt^JI tjjA <Lua')\-3e~Luu I 
(jrJj>.JjjLt^JI ^ys\ I^i"i a\ I jJj tJjVl ^Lsil C. JL»-1 J' 3j!^j>JI 4_j_^ 
j 1."r V1 Liji.1 lli[j OjLlL^C 4-t^a^L^tTn-u 1 j 

a" L^j! ^-Lt-4J 4 V a 3jlj^v CjL>-jJ J-^ju 4-3iT(j>J t I CjI JujJl^JI 

^LaI l_Lt^i_3_)l Jl_>o L_LiL£ /<d Ah-r*- ^ 3j \j^>- CjL>.jJ jjr^- O* 

L^-Lu _pil 0)\ 4_JLc 3j!jj>. CjL>.j_} 4jjIjj>^ jjLua-o 

J< mi i L^ILkjj CjI JljjJu^JI (JJ& CjI jl^r. j_Ca_Ll 14-uoL>JI oJJb £j-a a si A" , „\t t 




3j'jj>- + JlJ)Jul& - 3^L4 + 

4-jjujjlj-^ 3jLj + = 3j!j^>. + -uj_u_a 

4Tl«-u.I.' 3jIjl>JI 4 U miI^j 1 ^ 3j3->iJ ^yltil CjI 3jj Will ^j-A JljJulII cJI_La 
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6JL» ^ JI 63lhJI Ltp^J^lSj 


i »1 4_ul£LeJ Mile liJLLa .4-lUtTJ jl jujju^Jl j JlIc 

V Cj^>- J-l-U1 ^Lul 4Sajull JL^cl «l>oI_lII 3jIj_>JI 

^I JiitTu-tiI ^jlSLc^L jL^lII ^Lut Let . Mil* 4j Mie Mitl ILsLLaJI CJLufc 
i^ysr i"i II 4_*-oL>. £)l <4_jJjVI 4jLjj^Le JlJjJlj^JI JJLselll 4j mi 4 Mill 4^LLaJI 
Jiitlu_ul ^jlSLe^/L) 4_j| ^1*3 JljjJli^JI JL>oj U^** 

CjLx-jJ CjI 3 cUjL^JI 3j1j^>J 1 (j-e 3 \t A" , ..Vtj 4 jj CjLjIjit^ CjI JujJu^Jl 
. 4 jjJ^>JI 4 etViVl (j-e JuJljlII L-u-gj 4 <>i3 V Ul 3 j1j»j>JI 
t J- uu .t- u . t l CjIjLu_u ^ Je t" mm m> (jl (jlsjluailj 

J j 3 -a-~ I JlJjJl_j_A J < m i) Je->- J<>>4^1 <j_e 4_JL>JI 0 JlA 

4 I 4 " **- e jLLaJwl 4 _j I <jrlj>»j)j jLt^JI (j-c 3j_j_t£ 4 _j_4^ 

^^M^tlu-ul J^. I ^j-4 * Mile ^oLuaj CjjJl>. 4JL>. Ju^II JljH>*L£ 

0jufc ^jL^-eVLj (jl t3jl^_>. ^Ll(_3tj LuL^ JujjLt^ll £>e 

cil^sejt Cy* ^jLjlII 3jIj^v ^j_4 3 \1 A~, ,,VI 4JL>JI 

. 3jLu.o]1 


4_uLj_^JI 42LLaJI JlJjj Jle CjIjljjJu^JLI 3JljJlc CjI ajjU" lLILlA 

dJjiSJ t4j_ijJI LjM->»il 4J1 4 »" 1 nl _}L*j J< mi i L^jjiw j| 

.4j^Ju]Ij Jjj-pil CjI A <jC, 

j_}Lt^_e Jjj^tHj JulS* < Ia-j-M< j ^1 ^Jl (j-aiitj Lu^4Jj 

^ic. 3j-u£ Lj lj-4J ^Tl4-u j-Aj t4^Llai! (j-* JK U,,t ^1 4 m nUU 4^LLaJI 

jj■ 1 J ^ tl J1 4tli ol 3j^_us LlILj C-.<-l»j V 4jLs I JlA 

CjL>*j_} ^Jl ^LbtJ ^Lul Lufj L4^ .4_4eM-« CjMUJ.1 

CjLLa_st_4 j I 4-jj l-L4-t^J 1 CjLlUjJI d!3 4ljj_o 4 _JLc 3j|j->. 
4 J 3 LL 2 JI J I J-4JU CxjI^ g. IJ_<_u 4 -uLjj^JI 4 J 3 LL 2 JI JljJ 

4-^jgli ^1 Jl3c.*x<,mI 3Jl-lj^j V LuLa LlA . 4j mi 4 mi ti 

fOj 4^j0il (jV 3j_tI/Li_e 4_Lt-u-4-tTuJ 1 4^LkJI ^ I JiitTu-uI ^jlSLe^/Lj 131 Mile 

V M Juj-jHIIj dLJLl (J\sc-ulu£ ' CjL3-i-lL^j ^.Ll ^-eVI (_^oAj J_lL2_ljj 
^j-e J^l 3 j!jj>. 4^%-j^ (^jljjLua-e^^jj ^j-uj CjU-ulUiII 0jJb i'A l^Ti 
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d j ♦ j . L. 11 j sl 1 ^J| J <j_A 4 jL^ ^LlILjj *4j £la 100 

(^-U2lj2 J (-.<- > .IjJI <jl jL^JI j-j Jl-U JjU CjU^II O JJt (JLa- 5 pjJjil 3j_lI/L_A 

JjJSjJl jjl is~i a £_a J-aL^JI LkL^jo^l (J-oAj j^SLi (jl 

CjI_41_j_lLj L_a j_l£LI1 ^jJlu jLLj p ^ ^j-4 4 _jJL><J I 

.j-jJlu 1^3j3 VI Lu^-4J 

l-xjLSLII ^jl (j* t j ^ tl pi j y*f t mI JL^e-o a AjU>ltl cjl^jliJLl (j-*j 
jo£l jLil J^ t^^Ull JLVJ1 31 c_al£ j-Aj 

p-re-dJl jjL-^-A i_Ji 1 j_lL_u 1 JLx 4^LLaJJ jJlos-a^ <^o>.j)j Ju^Jl ^1 (j -4 

J12 1 4JUjlu-u 1 ££4 j pjj jlju t ^ V<1 jl^ JjjTui 1 pJ L 11 pJL*J1 

:«4 <<o aLLII 3j-jj^>Jl)) 4 <,o4 OJt^ 
L^jI tpju t ,m S dJLufc ^3r«j V ^j-oLlII 4Js^t_u_u (^jJl Laj» 
(jrt-jvjjJ j ^ 11 (j 1 J 4_ijj9j^ La LaJ-J pjiir ~ mi j mi aU.1 ,j\ J 3~f.t 4 aI^Ju^V1 
- « >>s\\^ 3j1jj>J 1 ^j_A i—3^-LLi.aJ V jJlLA^J La 1 ^^ 
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7 


LaVSL p. ( jr & (j<i^Mill 

tLl^^i^,„ cjr Lc. ^l^JI <SLoJl cjjl>.j LI 

^j-O-4-Jgjl 4-L3-AI ^JuSJI J_L4 oL-jV! JlJ9j 

^j-ojjLJ £) I 4JfcJjlj (JlL»-<-uj ^^.Ju 4 jLo* 
jj)JLIj jj)JLI t rt<M^jl j^ T l<-uL> J^ju <jlj L^j^ 
. L^j 4_I^lj_>u1»I JjL^JI £j-a 

J, Mi l II 3Lo* J-uSLII (J 113 Mill J-uQ] 4 j^_ujj 

CI \ ^ mi L^l JL>. J_U3J L$J ^L^ T laVI £)Ls 

IjLjLLs t d(.<-Li_u | ^1 Vl ^y^JU CjIJl^IuLA £ju4 

dj IJ 3 ~ ♦ a (j n a Mitl 4 -l^-A 1 jj. L_u_> 

Cjjuwj LJls jJ L$j!^1 Lj^Jij jJ U-di 

^- 0 Vl^3^ -L ^ T (-fl 4 jISLo n a Milt Jsaju jcJjLlJI 4_aI 

J-uJI Cl III ^^lll 4iilL>J.I 
6b-^' LT^ ^i(jLoj^J!j (jL^-Jl r<ui»JJU (j-«J 
J j c. 4_jI t ^VL^-oJI 4 -lIc, ^-ufcl^jJ 4 1,0 4 ^u^£LII 
i^LjLj jiU-JI 3-iL^. ^1 <jt o- ^ aJI 

l^\j l. 3 ^VL^aJI 4_jlc t 3 1 nJJ 4 t^v4 Ij-3j 1_4^ 
* JL>> Li_u 4J t_ !^£J I ^ ^j_u_q_i_uJ I 
^ Cit«i„t ^I 3j-uSJ! 2 L*aV| 

4-^lj-^lj (jL<.ujVl ^j-u L i -uJV V 4js&_UJ Lj-lC. ^.u-^-Juil 
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6JL» ^ JI 63lhJI L^^lg'iVi 


4 4ThTu-l*-a^ 4jLu>. Jj I I ^ k» tl £j_a jj&l\ £j-£- 4J^Ju-u_a ^j_u-^_tHJl ^jL 

A L. t\j a jj a I 1 flK ..SUN J| 4_u_uJI cJ&^LoJj jL^illj J-ilILs 

*4jLp» tU a \$ (jLaijyi J ^>-J Lr^ I Cj 1 ^ j.3jjj Mil <j <i a mi f L 

^.u-^-tToJI 4 £^j>. £)! BjLtia^JI J-La £)L_ujVI (Jjb* JlS^ ciJJjJ^ 

. 4jLp» 

LIj_aU <U1 a t~ 1 <iL 4 3l»~ llj Mill ^j_oJlj^>.jI 4 OjI^ La->jJj 

^J-Ul^-Liu 4 _uJlA i—JjJs 4^Ijl>.Ij ^^jLaJJjJI (Jj) Ll 1 nVl ^ylr. ^.u-A-tTuil 4_»_tiu I 

2 a! L> 11 ^jLjijVI ^Jl4»*i 1 mI Jjlj cjljLiVI ^jl (j-° ^*<3 212 

j^LuaJLl ♦ < (JjJLjj .C< 4j_JI CjIj 4 < h^LjlJI LjI^JLIj ^-tai-^-t!lJI 

C^jluJ 4it_<_aj 4 _La 4_j! ^_lC 4j3j_>JJ LIj-U <Jj->- LL£ £-usj (j-u Jlj_a^>-jI 

4 » mi VI (J1 a < mI 4_j_iL£LaI dJj^l JlS <j-u Jlj_a^vj I |il itiilj 4j^_ua 
J-A ^-UtTu 4H3^_*_AJ £)L_u_iVl tiJlj.il jlj3 {JjL> , ,. i Jjlj^.^/ 4-U-U-A-iuJ I 

^jLilJlj ^-t.u-4-tfaJI ^Lt-d^f I iLj) 3 i 11 Lljj 4_U>-1 (s~)J LaJ j_u_A-tHiJI 

(jjjjJl jjjj (jljjjj ^1 j^Vl L y\£. JfJU Ldli ^yk. 

JJvjj)) ^>LII 400 ^L*JI uLIj 3 m> ^^Lj-jJI (—3j < nL3tl JLa 

1_4 I l £. LlOJ I 4_UJ_L>J I LUJ I ^ " V - l ^j I dj I j dj^_uJ I ^ l^J I ^.U-^-<-uJ I 4.»-tTu I 

t 331 11 VI (3^^ LJk) <^r, (j»3^L ^.u-^-JuiI 4-t-tful jLui.^ (jL^ L-a_u^JI 

LjIj^J! t^J^I J*y Mil 3jSL<aJI oJufc J^ljjlj .((J^Uail Lr^l 

^ I^ JlII 4_U_u_^_tfaJI 4_£>LL^JJ ^ ll Mill ^I Ji3tt-LL 1 hj-3LJ U-d 4-H-u-UjJI 

LIjjj ^-<.u.4-tfgjI ^Ltd^l j L u.^ ^- U LJ ^_C JSLdj CjJ_uJI ^-jU±juz3 (_^uL_u! 

3 tl <l_Lc a n! A “i , „VI d_pe_j ^llLfaJlj l_3_u^JI La 4_L j A ,,. 

.4jjI^>JI 4jLT JjI 3"I jUJI J<<o3fl 4 _jjjcj>.j ^LJLl 4 u^juJ -ijL-Jl 


l^-laj »1 aLII 




♦ < ^j| j| i4 _jIJ j-II 4^ylc. I Ji33 a] 4-LtJjLjJ! JluLjjVI 

jjl 1^1 a La-Lu WtJ^! ^jLfiit JlS jjL-^JH 

4^LLJI ^|j -V" 1 ill ^Jl3j 1^1 (Jj 4_LtJjLl]l jjLuaJLl 


oLaj^JI ^ULLI J 


)l (j-A La a! frf 1 mL 4 rtl J 


150 





La I /gt J i-j-La / L>, ,.3tl 4 JjJlX j \- uzs *. aLSl ^j_u I 4jj_>u 3_}Lc,I JjL>. Jl£ 

ljj_La_j CjJ^ mi 4_j-a^L_uVI 4_uj_*Jl 3jLtia^>JI L^j dij-Ajjl S^ILaJI 

jj-la-Ii (Jj jj mij La (JjVjJI £)_a Ju>.jj V 4jL^ ^jl*Jl ^j_a j_uSLII ( jr 3 

jL jlLLLcV! ^Jl (J-ta-s cJJ j j_a LuSkJ *4 j < <ia Mill 4 a 1 L11 JLse-a ijy £ JjLa-a 

JlJ 3j-3jILa CxjI^ UjLlj L^l£jj>.j iia Mill CjLajJLtil 4_j_a^ 

£\1 «^tl JljJu>o £)l (j_a cillli (.^Lc J-^1 ai < «Uj l_jjjlI 1 al aLtl 

Jj-La 4_3j_*_a <_LUjl£j ^ Mill 4^_3tJ 4_L_uj_a 

^^1 Ljj_Ia_jj ^_a^_<_u^?I (^jLaJtil CjI^IlII ^JJ LjJaj J-J ^ t^Lu-aJl 

^_jJlj £_aj SjuL-JI 4_ULj_i_LaJ 1 4-LuJl £_a 1 ^^ 1 T«a 4_jI fiLLOjLa> 

4ju_oI^ 4^^*_a cJ^ L^ 1 "^ ^>-a VI t4jJufu^ ^-t,u-a-tTuJ 1 ^L*-iuVI uLaj) <7 < n 

. LfcjljTj ^j-u-a-tToJ 1 4£^_5c_j 

j_jLiojJl (jj-Ut JLIjl 3j_a 4 j mi a Mill 42LLaJLj ^LaTu&Vl _}Lc 

^j_a 4_a jL2_jV <_jjL?c_ILj <j_u j_t_<-u LjLjI j*Ls jJi3 t Ljjjj 1 j 

4_3c_*-a CjLjV 4JjLse_a (jy ^ ciJJ j>j 4_j^.L>.jJI LljJJ JLa-*Iu_ul 4_ta_<_ul<. < mi-LJI 
£-juus-i (jj_ajJL_u ^JL*JI £)! L^ajl Ju9j . ^ 4 <^>4 

^ 1 f. 4 j < .1 a /Ml 4_sufuVl ^Lb jl 4 j < <ia Mill 4 al U11 ^lc J_a-*J eiJ^t_a 

alj-$JI JJl^JIj (i a mi 11 4 « nil j_uL j Jjlojj taUL LuJ»>. ajla-* ^£Lt_a aljl 
^ Ln ♦ t 4_aL»Jl 4 a < <i II ^jl j-jlC. ^jL>JI ^1 aLil 

Jj-2*- j mi c. J-jLjjJ 1 (jj-aJI ijy I(JI CjVjL>J, 1j <_jjLjcI1]1 

^^ <^> 4j>oLlI 1 ^JLa-tTu-ul^ ^j-u-a-tH-ijI 4-t-tiul LjI^JLI ^Ij^tlL-ol 

tiJLj-alj-uaJlj ^Ll^l j ft < 1 tliVjL?e_a Cj^_>. (-JjLaellJl ^JlA jj-aj t^j_}L*J.l 
(J1 a»" < m I 3j£L^ CxJljLa 4 jI LlAj . LAj_lC j Ju-a_aJ I j ^Lstlllj JuJl>J1j 

j _ 1_>iJ 1 L(_l3^ JLa-».T<-<-uV 1 Jli 3 ^u-a-t-uil 4 » iti.^ 1^ 4 . «.d ♦ tl L)I^JLl 

is> a ^-u4jl 4 3UI a Mia Mill ^u-uL> 

♦ 4 * d^ljtJl LjI jX\ J a ojj Sj^LaJl d)lj (jr ic J-aTuu j ft 

4_j_<_u_a-tili-II 4 al Ull ^1 Jl3cIu_oLj ^LaTufeV1 ^-aTu-ul j ^j_aL<Jl 
^-(.ALj^-aJl ^aJL*Jl ^La Jl£j t4 j < na Mill J-* Lr^ j. a~ < »lj 

.51 -19^ J978 ‘^JLhh» ‘crLH^I *UV1 o«~> 
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6J.i vJI 63lhJI 


JjL^uJI ' Cjj^ Juu t3 Jl>.Ij 2ji^j ^u-^-tTaJI 

60 j_*_ 5 ^ylc i_<-tTu->JI ^^£” 3>^* <d " L > <■1 ^LUl^l 3 L_a 160 q-jq t M Gj 

4-^ia:9 l^-j-t^" VLG->> I edLafe ^jl_> 4lbj^>»j *~i < m! Ju9j t IjHa 

J—L«-^J al a If . ^j-a (Sj -^' GjVjLt_a t <j_u J-ta^j I 

^^JLaJI ^La 1747 ^Lc <_y3j t^_tlaJI ^ LflJl 4»" > »lj 4 j mi 4 mi <jlj^l 

{j-a t / „\j\ ^£La-> ^_t_ u 112 La^JL-s j_L 4_<_uJ lc, *j< is~>\ ^Lllu l£~ 
La! t JljJu>JI j 4_^L£ ^b^La 4 j>*j.} 1000 j_L-j 3j!j^%. 4j>*j.i 

(j-fl 4*1^1 ( illJ-J 1J Ml A Ml IjjJS £-JLU3 Jl3^ 4jjtj^V ^L um SJI 

. 4j^La <L>.j.i 1760 jJLj 3jlj->. 4_».j.i 
L->»jJjJSo 3JljJl>. Cjljjlaj J^ mi j2£j mi C. ^_<-ullJI (jj-aJI La! 

^j_udj_4j ^1 a~ &V1 jlj. a~(<> 1 ^c.j jj *4j 1 «a Mill 3al L t! jGGu-ul 

j! ^ri U tl l_$_La 4 ah V a ^_j_aLu^j ^jJl3j ( jr 3 al aUtl ^L>bj 4j mi a Mill 

^j-a £j_a_a ^ mi a mi (jLuliVI ^LILlII ^Ls Jl 3^ t4JLb.uJI 

^!j_3J! j3" n (j (i a Mill 4_*_tiu 1 <j! JuJl>JI U~\I IjlA 4 ja &! £)-a^JJ 
cilljuj . ^jLa ■ L, ,,j ^JJ ^Ll5cj 4jI^ J_a^>»JL 3 j!j^>JI JL33j 1 Lalj 

LaJ La-Lu 4JL>^I^ jl_3_Lllj jm Mill 4 juoiV a < <n (jj-3JI IjlA 

Ja»n <nj « (^jUI < U , ,^tl i_jLlc (_ < 1 , „ \ tiiljj j-jL^JI ^1 (JLaluV! jj_a 3jlj^>JI 

CjL t -a- ^ -l' gj ts\ ] \jj ts~\C, a I(j-« 4_c^_3JJ c--<- u L> V' Ll>-jJ j-tSo 

Lai t!ju>- J j 1 4 L^jIjl3^ Ij-LLj 4_lIL*JI SaLaSJI tlilj 4_j_tjj_a-tijJI 


t_JjLse_(JI 3-‘-4- 5 Q^-aJI a>.V^ mi VI J|J) (tl 

.iljj (jru (j-^J tdiWI 1 im! 4j mi a Mill 421LJL J-aJU ^jlit_5 tiJj-3t-a j_u-^J 
j_j_<_u_j 4_jjI_5c_j CjVT ^ JlJI j_tl/j_a C / m 1 4 j T ^aJL*J! <_jjL%IL! 1 aJul> 

1 ", • 1 lZj 1^>J, 1 ^ t 4_J|_*JI 4 _jJ)L-- 5^VI 4_LiSLJ! I j 1 ^ ^ 1 • " '***^ ^ 4^LkiL 


c-^1 L." , ,,\a 4jjLt_J! 4HlI ^lc, Cj alj^L j_tlij_a 4 LkjLtTuTij! ^La! \jj>- 

Vj 4 \ j \ 4 CxjI^ L^JaLa^ ^j! ^_tC I , 5 JjLjlj La j j r LjtJ 4JI L" 

CxjL^ iSj -^' 4_j_4jj_a_ti/ 4_jjlit_j CjVT £_Lj-a_u tilli JlJUJ . */.3 ^Juuj 
. 4_*_iLL> 4J| 3^-LtGTu ^j_3j Lfclji^.1 
CjLVpl (j^ - t-a SL _j! jj^>. miT. Q^-aJI ^j-aVI 


I 52 





l^ldOl ^1 jj-aj t4j < (14 u> 4-Jjlit-i CjVT •j 3Jl5cIl11 

ij-AJ »i 4 mi 1 1 4juLlI jJJu mi £.Lb 

1_Lajj ijr 3 JLuLL-u^?! j_jLiu <ig Mill 4 £jj>- 4juLl« <-jjJLuI (jl j^jJL ^jjl>J1 
^-LuLlII I ^j_4 Jl-U^IL-uJ 5^£jJ, 1 4-Liu.4-tiu.il CjL*_4->»-l 1 I^jy£ 4_uolit_JJ 

^J-Lls^y 1 ^JIjlII L 4 11 lJL>.V J,<<o11j ^j-cId^JII 1 ju&^J1 11 m _9 t^.u-4-tiu.U 

t4j <(i 4 <-u 4jjlit_j CjVI eLLu 1 <>*jf Jl2j2 1 Ju^JI ^j7m tj (^£ JlII j| 

3^JL> 4it_Lb^3 Mil ij .4 4~U I illJJ ^>^-4J ^ Ml 4 Ml J^.J-4 J-U-O ^j-4 Ju9j 

.iIoljjJL^ 2 

£.l_U JlIc. ^ <~<^ J_HiLl]l ^jjjlll j^vlj! (jr £i & 1_4-1jlJ 1 cJlS^U ^4-1 

CJ1 ft J t U L-t-jJl— uj\ {_)-£- dt-3fcaJl IjJuxI 4-U-a.4-tfuJ I 4jjLse_lJ I dlWl 

ijr £s 4_J j_*Jl ^LJsl ^ylc. c ]j_^_>Jlj ,U1 J-lL=l311 jL^>. 4 Lu )| ^4J 1 34 t3 JlJ Juv 

4 ^ILc 4700 ^ t-1 rt 11 4h>- Luu-4 d<—t^yl-LHiJ ^uLuJLlu (J-U^f 4_LJ Ju4 
^4-4-11 J J) U " 11 L 4 I t4 Ml 4 Mill ^LVl {jt £ L-JJUlII 4 LII jILl! (—3il 23 

g-L^ 4 ^ 11 JljJjj Jj->- ^pJI Sj^Lill ^43 J^jJl jl^VI 

4-Jjlj-^>Jl dil_>-jj>j_ll 1—4-*-T(-<_u Lj lLLIjIJ 4—t-HJ-4-tiu-l 1 4 -t- t i /Vl £)_4 3 j-luL i - 4 
4_jla ^j.u-4-tTaJl j^j ^yil ^j-ij-ll J->4 (jloj-auj (j- o. il * Thermocouples 

Jl4>- JljJjj ^1 l-4-a 1-ijL j^>-Vl <—3j-la-Il La-L u (jSz-ujj 

^j_4 a jM ^ ^< !1 a 4 I U.ti ^LuLj ^L^TlaVI Jl>.| {jjj. mi»11 4j1 Jlj ^_4 

4jj1jj>J 1 CjL>-jJijJ,t ^3 t IjLiljl ^1 J)j-J 4 j mi 4 Mill 4^LLaJl 

j^e-£3 ^ylll J^lj^oJl ^IjiitH^uL 1 jJl>.I ^ 4 -jJ Jj B^j-tlll cillj »1 4 !^, 1 4 ♦ 1 " 1 ^ jy ILll 

' ^ 1 ^-S. t \ Juijj ^£1 ^4J (j^3 I4JI 4»"(.i..ulj LlH-i.lJ a SjljJX CjL%.jJ 

4 j mi 4 mi 11 dL t -4- > l 1 4.^-uIa jjIsj (JJ 1 ^ 1 ^- ^L^ T laVI IjlA l-l^Lus 
4_»_tiuI 4 > 1 1 Lc.^_hTu ji^Vl t-j^JLuVl ^a 4_h£L*J! LIjJlI ojI^ jut_L^ 

CjLjL4^>u1 1 jLl 4JJ t^JlU^lll ^_L>. ^1 4 j^- 1^1 Mill CjL t^ J.1 diiwju^ II 4 Mill 

^j-a ^LhuV 1 L 4JI dlij a A K ^ j 11 4JL Qj-u L4JL) a U ,,, tl 

4_4J^1_4 ^y^3\-UZS>* 1^3 1-^ 1 J)1 JjaajVl ^jjJLllj ^ 1 LaJ 4_JJ Jl»_4 4 

JI 4 <nt*n ^,U»a ^^Ju-uz 4^r j3 <^>11 4 j mi 4 Mill CjLoI Jiir" 1 m^U 

lIjL»_ 4->Ji, 1 (^j-L J (jLiSLj^-aV! "t Mi l Jl^j t^LwjJl jit^l 

J-alJ) Ml 11 j-t-SE-Lj 1_4^3Ijiitlu^lj 4j mi 4 Mill 4^LLaJl j-u^o 4^tIa^iiJ,l 
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^Lc. Jidoj C<jI^ 4_uLjj_^JI 4^lkJI JlJjj (Jj» mm I Zjj \ U" 11 

jJaj . Jo Ij j-LlSUI <j_A 4 \A°\ cL^j^a ^juuj Vj ^aoe^JI 3j_Ju-o 
4j mi a u> 4or ts~» a jdl aLLi_] 1912 ^Lc ( jr 3 4 _jSJj_aI 4^j-C £_a (jjlmlJLj ^jLa 
4_ul_jj^SJI 4^UoJI 3cJtLj . j-uzuQ {jt £i (^jIjJLI 4_3Jo_La dll JuT ^JLjJI 
<_ < i < <h (j-uaLc <j_A (J-xuu ^aJ 3Jou>J.I tJolj 45^1 37 <l>oLlII 

.^jVI 4uJUJI C-JjU^I C-JJ^ 

4J3LI0JI ^1J »" i mLj J)J) a ~ ^ J * l»tl Ju>»l ^LoJi CjLuj^Ij 

4_l>.L_u]I oLJJ (j-4 L^jL>.LlL>.Ij ^^L<-u.Uj Cj^ujJI CjLJIoTla 4-u.lrJ 4 j mi a M»tl 
J ^ i a V 1 Lmj| i ** 11 < i 1 1 1 . t oC' . t ^ <*Ti . i a a / g l < / »i ^ «*(< 1 1 4 _sLIoJLj 1 ^ i 

JiluJI Ijl_A 4JsLkJI jjLao_a £)! dlj (jLLJI 4j mi a Mitl CjUlit-tjJlj 
4 _ijLaoI31 4_aj I ^ ft '"" ^JL*J! {j I 3j_&LloJl o Ju4> jLJuTul ^JLc J-C. Lt_u La-AJ t4 lj 14 
J_3 j 3 jL>oVl LaSj . CjLLu^UJI (JjIjI 4JjJ ^aJojla C J a mi 4_*_<_ulj 

Lp mi JJ) Ml ^ ^<JL*JI Jl 3^ t4 j i Mg mi 11 ^UaJL Cj^.lJI 4u^Jlj ^.Ll l-u-ojI 
ciJUj JlJU 4jUJ£ Ll>.jJJl^_*_A ^J3 C_Jj LotHll ^-OJL_LJ ^Jt_LJ 

^j-A j-lTlSJI Ct- i -tJ Juj t 15 J^_aI <j »M i nj-tiiL-uLa a (j-A (Jj 
4 -l-l-Lj {^£> 1 »<i a 4 j mi 4 mi 11 3^1 Ull J < 3" ,,, ^ Jjow ciiljJT JLaVI 

4_ljUlII (jI J jr, 4-Lsjuj 4_L>-LtjJI oLjJI (j -0 CjL>.LlL>.VI 

4j0lJoJIJ iU> A «tl j_l^lC. ^JL*JI ciJJj Julj 1 ^• ^m t JLaVI 0 I Jlo> CxjuIoj 

. 4 J Ml Mill 4^LLJI Cj lot-51 L<5_4 4-i-a^jJ! 

4j^Ju]I 4j M 14 mi 11 4^LLa]l J-a-~i i »l jotJ CjLuj^IILII »1 olr jL>ol (jl 

La C>j Cj1_3j_JoI]I jJ ufc cJU j 4 _ljLL 4-la-AI c-t-t-uTiSo jLjJI (j^ot-<-qjj 

50 Jjloelij V ^yjJlj 4 I>I3-V m 3jlj^>JI CjLj^jJ CjI3 4jjIj-oJI 4^UaILj 
3 a! Ufl JloCL-uI JLaow 4_JLl3 CjL3_j_Jo 3JI j3i^l ^j-a ur^3 i ^33- LA 

. Cx^jjl CjI J 

3Lkj ^j-a-cIo ljj_uoot_A Cj 1_Ll4-u-a->J' 4^UoJI ^j_uo- j_aj ^LaTlaVI j-aTu_u1 

4_*_<jj1j jl3l Juu La-C La^I ^jl^ ^jLjjjL^ r J i^>-v dlj ^C-j-J J>^Jj i (jr xujl^l 

Cj Uj_3illi] 45j_ili C< ilf. I 1954 ^L*JI ^ 34.4 _u_u_aJuJI 3 a! U tl J.i 4-"i , ,.l ^4 

gJjuIiVI Jj^otuj ^J-3jJ nil (j-A ^_u-OJ ^3il 4ji IIA Mill Lj^litJJ L^-LJI £>£. 


15^1 




6<_ijuju0uujjI 6i)lhJI 

ij[£ j^_£> JSLtiuj 4_uL»^£ ^lsLLs mi !1 

>^ 1 / 1>i ^ 1 (Jjl 1958 j»Lc. ^Tt-t^j-«-uJl jL>«jVI 0 >Lc! 

Cr l_j^j_cuJl jL^jVI JU r^ l Jj->. 4j?c_c^ jIjI ^jJI j_*Vl 

L;T _b 4_u-u-^-tTuJ 1 L}UJ! 4-ua-A> I ijljT (j_4 ciJJj 4 -»_JJl<-uj Laj Lj>.jJ 

t»l 3 mi ^Jl ir~ < „U < jr <_uL_uV! 4^LLaJI jJu-a-o L^jI CjL^-jI 

jJsj J_cLLij 4_uLtiaA]| 4_t£j_U JljjJJ 1 m m < J I5l j-lLsJLj I JJh 

JS1< iia (jlj <U-sdL>^ 4j mi $ Mill L}L>JIj ^LoTlaVI S^Lj ojl>JI 

^j_«j t JL>JLl I juk cj(5 4jj1 c_jjI 4 <?K~fl 

^IjSlI c.U-UJ \ ^Lal 4-ua^aJI 4 jvLjI ^JJ «>*At 1 lIj^Lvj dot Jui^ jl>*Tc_<_iL>* 
CjLojLlU 4_ u a^ ^j_c (^-t.u-4-tiuJl ^ It- t T u)? I 4 j Ij is\ cTs^ 4ju_uIj CjL<_jIjJij 

. a^.^.t l SLaLkJL 2L^UJ! 

4_jaLLJ! JlJjj ^yl^. ciU5 Juu 4_j_t^_jJI 4^LLaJI CjLs&jI ^ k ♦ a j^j Ju9j 

(J14*1 Mil (jl Ijl it <,_11 Mill jjjuj i4J5L^J,l t ^ \ 4^L^J! 

1 \aj *\\ j_uCu 4 _uLij^J! 4^LkJI Ij-taj ^_<_ulj JSLtiuj ^Li JlS * 1 \j ^tl 

4JaLLaJL£ 4_^LLaJI ( j_c JlSLcu! ^yJI 4J J)4< ,t) ^L^cLjj 4_*_<_ul jJI 

JL^jlL-oVI Jst_a (jy£ ((4_o_il^j)) 4 ^LLd Cjlli (jy h i4_j5Lul£Ljilj 4 jjIj_>JI 

JljJjj Cry** 4 A J 4_xiijjillJI LajIjT (jI ^la L4J 

oLlII ^ i ii \ dj|^^_j^_l,| ^J_ULJuJ j! />g-1 t l^U_*_u_ol y\S>- 

.4^LLaJ| ^Jl^J ^yjl^lll J1 «t*t r nVl J^Loj 

i 1^1 -v. La 5! j-qjumJ 4 4^LLaJI j-uzlCl 

^lu CjI nt j < >itl (jy^ ijr U-»JI 4JsLLaJI Jluu-o ^lr. 4 jjJl>- 

ttU <? ]j jLcj L4JK Mil t 4^LLaJI jjl ts~t a jL*_<^l 3 ^Ljj '<f 

3j»jJl5c_« 3 jjj A 1 4^LLaJ| jjLua-o ^jLj ljufc £~a JlSj 

( j_d ^ol—La ^ 4-j|j t l_Aj-JJ l_lJJ MuiI ^ jlj 4~i 1 mVI Vj J^Vl 

I Job ^ylc. L_xJ^J . d"\\ s>", ,",, ■ U> A <tl jjLu^a yc. 0_%_JI 

4-ll.ITJ ^Jn^aJ.1 1-Ajl ur.L) 3jl Ju-tfaJI j^j-A 4-L<-u.4-tTuJI 4^LLaJI C.«JTo»l I 

(j? CjLjISLoJ £-a j-u-sa2JI jJ.1 ^ jr Lc. 4^LLaJI £j_a j. mi i tl CjL>»L lcv 1 J 

4-^1 U !' jLl^l Lu^j (jr c> '3 m» % i (till 3 jI1^ CjJl^I 
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t4_Uj_*J1 JjjJl 1^*4 <>» p-fUJI Jjj pk» 4 (JT& L^jLLulaJj 4j mi 4 Mit i 
L^jI cjVUJU jujulII ^J-<^-<-u-l! 4_u_u_^_tiuJ I 4_3 Lk]I cjL^_j 1 <r<♦ <<>^j 

JlSj <4j ( Hg Mill pi Jiitlu-ul S^Lo^ S-iLj <_3Jigj 3 j, 4~ > 11 4 Cjl^jjlaj 

t .1 '" > a ^__jJ_i^_l_3 pj_4J cl)jL>.| C_jL£j_jJ! <j_4 JuJUlII CjLtTuJ 

jluJLl ^ 1 r. 4-U-U-4 -CuJ I aSUall ^yjl J-LUilLUj I Juk i 1 ^ <?JJ-t.UjJ 4-U-a-^-tTuJ I 

, ijUk (j-4 J_i^L>j| Lu^J ^ ^yiLjLll 


:ya«£Jt 

^j_u_Q_<_uJI | ^ 41 1 '-^> V1 < p <4_U_u_^_tIuJI 4-C.J) 4 *>i-l 1 p_>iJ ^_u_4-*-uJI 

Lot n > «$ tlj cjJjl—iJJIj diL lSLj j-£LIl£~ 4-uLuaAJt pLcajwVl 

J->-jj iS j~ 'U lj ^jjJ,Ij <_H=jVlj 3j_ii>jJlj JjLLir. 4j , ,1 <1 ,nl l 

3L^ oVI ^ H »LlLL<-uIjJ (J^ZuJJ <j_uJJ1 

(_ lj£ Cj-^ ^ ( w >- u -4-<-uJ VI 4_u_u_^_tiuJ I 4-C.^-4-><-l» 1 <_£I Cj~^ l£ I Lz ^ 

tpl^-cjJL^ 30 IO* I ,986 ^JLj^ ^-*-4^e-4 4j mis Mill 4_cj_^>«JU 

t4_*_4-j>. Lj ^ mi 4 mi II pLlaJJI 4Jh£ J_4-se_4 */99,87 ^>. JjIju Lajjfcj 

I , 4 (j « 4 mi 11 j-La_9 jJLjj 4Jb£ j Ju9 3 j_ 4 cJiiI 333 ^1j_>.j 

La I t^ILc 12800 ^-11 ^-L-j j^jJI j-La^j 4jj LS-4 ^IL4 j-L^ 3tJ-L° 

J-Aa 150 ^-Lll3 (J <1 4 Mitlj (JTU 4 ^L_uJ,I 

1 _j_>-L aj_jI ^LcLflj ^jl-j Lj 1^1 r. 41 4 1 r. ^JlJ Vj_i^ 4 j^i1II Jj-ojj 

t ) J_4 (jr^JjJU^JI Cj|j5 jL>o! 4_t£. JM4 Mit l CJuX^tJ 

^j-4 (j 11 4 Mitl (jl 4 j?J-A jJa-xJI 4^>.j 1-4-4J 

4 i 1 n ) £-i-U 5l 1 MjS j (J ^ Mi l JJ J-l^JI j^j. t<~t 'lC. 

1 j-t-^LLc (j-4 0 3 ^J ^ o < ? U Lslj / 19ij */80 j^- 

plj_Cj-L^ 10*6 Jjj^>iJ plb 4 jL^ (J^LaliJl 1 Jl^J 4-gs-uJj 

11 4 mi tl 4 l*i^ Lj-LI !5lj t4_ulj p j-lLla ^Jl (j_4 

jlj, 4 "1 I nV ^j-4 ^ 1.4 (jjl_LA ^jJ Jj-dJ! 4 jL^ JLiT^. V1 

.4-L<-u Q^jJ_a <_sVT 4 < m4~L ^J1 jj>J 
(2) Kopal,Z, The Solar System, Oxford University Press, London, U.k, 1972 PP. 6- 9 
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^j^aJL^ J 20 L&j-^-a (j-u-a-iu.ll 3 jIjj>- 4^wjJ ^JLj 

«L>.jJ cJ&VT 6 ^\ t"i£ 4-jl>»jL>J1 A 7> .U>tl Lai i(4jjj-a) 

jJI_3 14_oj_jL^j_a 4_l>.jL>JI 4 3 jtMl 3jIjl». «L>.j.} ^ (_^j * j_3Jl^ 

j-5j_a 3jlj^». 4_>*j.} (jl (Jrt-pJ (j <i a M i l l <j-£>jj9 3jIjj>- <L».j.} £j)jj <^-ll Idj-k- 1 
^1 jj>. ^1 eJ&lj-kVt (J La-Lu <L>»j.} 6800 jJLj (j-oj-3il 

• < >iJlS’ 5600 

^—Lljj ^j-u-a-tToJl (j-a ^_4 ji_u^JI ^L*-iu^I jd_t-a_a jj3 i hjjj^JI 4-S-iio j- u jljj 
J ju*_4J 4 _^LLd jim} mi tl £-AZ 4_>*j_} 6 ^Jlj^>. L^Jjlj^ 4 j>.j.} 

llilj *cL!jjJL£ 10* I , 8 ^_J I ^^ .jl^j I < * • >" * lLsIj^JL^ 10*3,85 
JsdIjjJL^ 10 10 JJ>. jJLu 4^LLaJI ( j-a ^JLjlII iiJ^ > »1 (jyx j IjJu>-I 

lJi]I 20 J-iLu (jlajVI LfcLdJbj tjy I(il 4 j Mia Mill 4 J 3 LL 2 JI 4_i_a^ jI (j^-£ 

4 ®2ailall (j-a ^JLjlII t »1 jJu 9 3j_a 

4_jjL3_a I Ju>- 2 j-ljl£ (jlajVI l_&L_3_Lij ^JLlI 4_j_^_u_a_tluJI 4iiLLaJI 4 j a^ jj 
dal L.tl ojjt ^j| d_3_j_3_>. i£]|j 4 1 nif. jI j_lc. dalUtl ( j_a ^aJL*JI CjL>-Llcv.Lj 
(J_U i_Laj jLojj JLljvj jLstJ (j- 3 4 *-^LLi ^ jJl ( _p3jVI 111 ( jr l£. 1 U <71 >n 
(jlsjVI ^ Ls,,, ^j_a */70 jbtJI ^ L>*~ ^Lla-S i4_aillit_a 4-iiilj-C.j j L> 

4 9 «olj CjLvI i na i_dl_oi) (jl_b ciJJjL^ i4_jJL*Jl 4j si .^.aVl 4 <?K"U jl 4 _i_ojL_jJ 1 
j_t£. L^j 1 j_iC ^ Mia mi 11 ^1» M>yI ^j_a 3j-u^ Cjl- L a^ ^ nl**n ^jLsr i^tl 
L4JM »*< 1 i.L j-iSLaTiJ' J-slsej La-a ciJ^ 1 mV I j^lj-a {j£. Sjluuj ^jK < mUj 4JjjfcLa 

.^_doL>JI CxSjJI Jdae_a ^-lC. 

^j-ajJl 3 Jljvj 4 U 4l mi H 4_^LLaJI 4_j_a^ 4 jLj ^ mi a Mill dxjLtJI L-k^yu 
i_ 3^L»J! , „ (jr k. 4 jlsIjj ^t-u-a-tTui 1 ^_a 3jLaLu-a 4j>-L_u_a 3 Jl>- j 

(3) McMullan, J.T, Morgan, R, and Murray, R.B. Energy Resources and Supply, John Willey and 
sons, London, U.K. 1976, PP.12- 19. 

(4) Meniel A.B and Meniel, M.P., Applied Solar Energy. Adison-Wesley, Publishing Co. London, 
U.K. 1976,P.40. 
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4_LCU-3_CoJ I A 1 t*S t I l " ll A l i t^\ \ 4_UdL>* 4_J_^_A ! ^UL^uJ 1 1 " » 1 ' • • < 

Q-A I (J H 3 M.tl ^j-0 43LLd 4_U1^ (jyic (Jj) ,^-H £-31jil (3^-^ V 4 jI ciJJ5 

1_£JLb I ^yil ^J_Li2j ^1 4_3LkJI 4 i I 4 _u_u_lILjj i ^y-<-u_^-t!ijJI CxjUJI 4-^-lS 

^I I 1 j^j-A ^ < m 4 (j_ul£L*jl C-<-L<-aJ ^-cu-4-cui 1 dxjljJ I 4 _^_l 3 (J^l 

CxjLU! 4 a j 4 t_!L_<_u_>- ol <-3313 lJI f ^Lal d i 1 i/>"• a 1 

l-JsVT 6 3j1j_^ 4j>-J.i ^ 1 C. _}j_<_ul 1 4 Ml *%. (J II g Mill jLllclj ciUlij fj Ml 4 M»tl 

jJLlj ^ Ml 4 Mill C-uI!lII 4_^_3 3? ^jJj CjL)1 > M^fl oJi^J 4j?c_xI1jj *3-a]l£ 4_^j_i 
4 U* < «iC uj^jx. I 4_J_$_*J! cjL^LlIII 31 ^_lc jUil lUIj 1600 
4 <;j3II j_Lu 51 4-ul 1 m^JI 4 <n311 lLUj 3-° ' 4-4^3 ^-Lsjlj 4_uL-h_3JI CjL^JLI 

3I 3 ^U_ j _ 3JI (jyj l£j-*-±3 *y>M 1353 4 _j_L^*JI 

4_^.j_i 15 _}j_«_u! L^_<.<.l.>. q <i a mi tl jl— i_j_cl ^j-3j 4jjJi_Lll 4 <n 311 

4_^_j_s j-j_*JIj j . L3 jL_u I <-dJ5 j31IjJI ^3 L^-Lu 4_<_ajL^IL^ 

Jiitlu ^1 4 t ^j_u_3_<_aJ 1^ ^ I 3u 43 Lt.u.1.I (- < > (I* 1 ** ^_<_u_^_tfuJ I cT t 1 LjJ I 

. 1 <;^ m i 43mi jjju L^“L9 ^ ^-4-^ Ij J_c 

(j <i a <^ i t lj 3^_J 43 1 < < i U j-^3 (^Ij 35^1^) j^l-y Lr^ 

I , 52 ^^1 j->* ^ 1 j*i L^j13 (jj_^j) ^jJ jj J^ljl ^3 L«lj t^ILc^Lj^ 3j ? a 1 > 47 
3^4 1-4 X3,5 ^J1 j-ulO dxjliLlI m 31 , -^13^ 3 ^- ^Iujj 3^^° 

JjIjI ^3 c^jI!J 1 4_m 3 j^j c . t - L > . tjaijj jjL<j 

. £JjJtl J^X\ ^yic d^lj I 353 ^^la-t-ujjl l^J JULA 3£, J-jLa 


:*?-*'**“' 

jJkUljj . ( _ r o 1AJ SJ| » ^Ut l ^ IsLLaJI 4^ tr^lill Juj 

4j< ■mIoLlLqjj^' CjLvj_c 4^. ^-a-zz-a 3_c 3i^-^ 4 jI Ju>o ^im< Mill ^1 

^L»_tiuVI 3 1 ^1j3lj .c1iLjj^5Ll« 4 ^1 0,11 3u L« L^il 

Vj 4 1 j 1 4 1 ^ j 4 43LLij| 4_ui^ 3 1 t-ljl->-J-4 ^ylc. ^jlbej ^ mi a Mill 

. I Hg Mill i 3jUtl 43LU (J-^e-Q 3_c / I jjLscUj 


(5) Kreith, F,and Kreider, J.F, Principles of Solar Engineering, Hemisphere Publishing Corp, London, 
U.K,1978,P.39- 42. 


158 





d j-a-, „s> \ .11 4-*.iTuVI (JLse_4 iCjVl^a 4j^Lj ^J! 1 l_o_J^jJI p > •< ^ >j 

4-»_iuVl ^ t*> *~j t»I1 C.<_>o 4_«_cuV1 JL^e-dj 4 -LJj-U 4 » m<V 1 JLse-aj 

CjI j 4-t-tTuV1 ^yLc I ( £j-A LLUj 4j^r mrt nil 

Jlj-Ls! ^ U •",'<* fiLujJ.1 4 ju!lVI L«Ij 0,4 ^Jjia 3j_u-£i2JI ti»L>. jJ.1 

Ct> ] 4-t-tTu^U 4 i < m<Uj LoIj t^)jj£LLc 0,75-0,4 JL>JLl cjL>.jJ,I 
0,75 {j-C- CjLvjJl! JJi_jj_j C.<_l->. cJi_j_LaJl £)_4 cdJ5 k*>*~ cr4^ 

^ 1» ui ^U u (l) Mit l 

(« 

4^}UU 4_tl_U-^J 4&JJL4 t ^ J JLl£| ^JSLjuJ 4 _U_u_4-*IuJ I Jl3cIu_oI (jl 

Jl_L*_ 3 . 4_J_U3jVl Bj^Ll! U < « ^ylc ^L^ T lAVI £jisj_4 4 rt t-Vf U J (j m 4 Ml!! (jrU 

4JLj_S_>. jLiki VI (j \ju Jlv. VI JuV 4j mi 4 Mttl 4^LLail ^ljiielu_ul (j-C- CL<jJl>JI 

^I J_-^-Ti-t-uI o$.Va£ £_3j j_& c-i^UaJl! SJaLLaJI j ^j-u-^tTaJI £jI 

4 J I J tl 4 £jjlU < U~j j_cVl (jLa I jufc .42LLJI 

<y_9j i{j <i 4 ni tlj ^ , - ^_Li 4_allL>JLl £-31 jJLI 4^»>UiJ 4JLjj9 jJlj 

4_u_u_lILj ^j-a^-tlJI £jbj_4 JuJl>u 4 j 4 IJ 4_uLx^ (j-Cj 4^^i_*JI <?JlA I_ujJl>. 
Jl-A1 mi 11 jLl^_cI ^1 1 i f mi LuLa ^jIojVl ^j^uu LT ic. 4 ^I" ->J.I 

^^lll (J Mill (j Ij cdj-3tHj V C^jIj J.X3 ^111 CrLc 

j l ftr .lj (J 11 4 M l t l ^yil J.tv<tl lj\ JUlC. <1 4 Mil l JJ^AJ ^1 uh*i>jVIcL 

4^MaU 4 U < <i j 4 5 jj_U£ 3 ^ajL4J i « i _ r ic JufeLtiti 4-u.uJjL L^j I 

cjU.hr< (<iVI jl cjLjL_uj>JI ^3Jj Vj «4 Mitlj (jlajV! 4 £j^>- t^tl 

« 4_oL^_JI 

^Aclxjj L ylc 4 _Ls_Sj t ^ J^L,M 4 _L<-<j-<J L> ^-U-4-tTuJ I JlJ J_>0 ^5!_4_i 

Solar (j« 4 < m fi ^Lijjl 4 _jjI j 1 4 ^ (j-O-Ljl 4^^_*_c L4 lil 

i_ 3 jjljj . ^Solar Azimuth Angle ^ m « mi II li <1 .nil SjjIjj Altitude Angle 

^_1 J^>J1 ij 1 '- 1 . -^1 t 1 l^jLl ^114 Mill ^1-flJjl 

(6) Threlkeld, J,L, Thermal Envinomental Engineering, Prentice-Hall Inc., London 
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6JL» ^ JI 63lbJI Ltp^J^lSj 



21.8 1.6 1.4 1.2 10.8 0.6 0.4 0.2 5 


d ^ < II Jill ^ ^ ^ VI 

4_JjljJI L^_jI_3 Cl g ( M 11 4_Jj! j Lcl ^ (II (_yk. 

(JrUJ L>J_t>. 4_3eIlXtj t a (_^Jk 4 t"> rt ftl jLU <t-> -><tl (JrU 3 jj) t^^iJ.1 

♦ (j-u-g-JuJ 1J ^ k , ,. ^Jk 4-kkLl! {j\l ■ k4.lt ^ 7>P\ VI < k ^ , .. t I 



60 






























4_k2lJ 4-u-u-LlI j 1 J_>u L^jf ^j_c 3 jj^Jl 1I LljjJI 

^UJI (jr cu^_ t U! ^*IjlcI>VI 4-L4^ ^iijJt-4 ^JLlllj > »»j 1_$_4 ^_La_<_u 


<Li±L>JU ^ U , ,,Vl a 11 fc>11 j j.u.4,7iH 4_JuI/V 4 -uojjlI.I CjLvLcoXI 4iSjjt-4 

^ Lt-J u ^yjl ^UJ 1-4 ^t-*1 Ml ^lc. ' t-^^l > ..11 I ^L*_tIoVl C-jL<-ll>> Jl_l3l3 

^1 » ui VI CjI j <1^ <_jl < n^- fU ^J-4J vector 4 J <1^ 4jLj (J 114 Mill 

<-d_Jj jl f.Vl Lc £)1 cilli r mVI t a 1~ -V 4 4_La^LcuJl 

. ^_Li_t_u ^1 ^ If. Lj Jlj) f 11-^ 4l , ,. 11 I 1 ^j-4 

' ^J^l->- 1 C*< 4 Ml 11^ ^-U-4-<-uJ I LflJ^l C—> L<-UJV ^ILlJ 

.(jldjVl < M ^L^TlAVI £j!dj_A 4 Urt iff I £-3J-4 JjL>U ( jy ItJl LljjJl 

latitude 3jj£jiil cLLaJLill 4 -lLc. 4jjlj Ll^Jl ^JlAj 

t Hour Angle Declination Angle ( j-u_^_jJl J_j_a 4-jjljj Angle 


* (3) ^ 


4-jWJ! Llj^l :(3) 



^13 
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6JL» ^ JI 63lhJI L^gJglSj 


Jsa^JI £j\j ^11 4jjI^JI L^jL) 4_jj! j eJijju 

^^_U_4iA, 1 ^JlC. i_La_>J I I JLA i L ^ / ,1 VI V 1 ^_L^_1_U ^.Lc. ^ Ls />< t1 

<Lu_u_(JLt^ t Lj_}Ji£. (jIsjjlJ! tU-L 4jjljJI 4 >JlA (^jLjiJj 4^1 jIu_uVI Jai>. jlil 
I ■ L> 4 jj 1j Ol^ * 29 > 5 L^J-^" ‘ ^ (jy 1 £- £-Hj ^Ii-11 ^LILa Cuj^SLU 

4jjlj L«l 30 L&jLilc! £>£Laj cjLjLji^JI °29,5 LuojI ^jL-uj 

^j_tLA_4loJI ^£^£^_a £j\j (J-l^IjJI Jsa^>JI 3jj_4-sa^J,I ^IjJI I^jLs (j_aA_4lJI 

j*jA*iL3 4 «iIjIu-oVI ti^-L jLU {£jft Mill JaiJ! \jjt> - Urt.M aj 

<L>.j^ 23,5 L&j! JlJLa 4_jjlj_j <J_j_aj 1 $ in ^ l jj - 5 *- 0 l)I 
J^jJLIj ^j-u-A-tTuJ' ^J_J_A 4jJ 1^ ljuk 4^.U-A-iTuJI Lfcj! JlI, 4_l<-u_(JIj 

<- < .« Ml J J 4j_^.ljJI ^L*JI J}L>. (J. . J.A-call J^>. jtjlt ^ <3*jVl S -'- 4 -^ 

CjIj- u l x JI J 1 1^ Ml<? ) S *i 1 “J J J> 56 - 4 (J^ 3 

^ i r. La 4 Li 7i ) ^1 fiLL-ssljJI ^ mi a Mttl ^LliIiVI CjL l a^ ^ 9 -jJI cW 3 Lr^ 

C-J^LajI ^j_A 1 ^ aI^j LaJ d ^h 4. I 1 4-L<-4iil / -^» ^ Vl , ,. 

JJ-^-A J-f-A 3^1 ^1 4^11 ^j-aj 

4 < < nil (j - 4 La cLsj 4jJj_a£. tU a < «n h a mi!1 4_*_4^»l (j I jjfc 

c_jj_L>- 4 jvj^ 23,5j JLa-4Io 23 , ( yu 4_*_sljJI 4^Ia_UI ^ r ic. 

JLa_4Ii 3-LLI-aU (jr <Lu-iaJI <-j^LajVI cL^j) 21 ^-43-3 4 ^ 13 ^-°^^ lL^>. 

23,5) (jL-L^—i-uJ I jl J_A 4jJj_A^. ^J-U-A-4Tui \ 4-t-CU I < L St , ,M (y | J^LUU V I ■ L -w 

4jJ>j) of. ^-4j.A-^uil ^- 4 T u! i L*> <? 1 ,n 3^' OJ- 1 ^ 21 (?■ I3‘ L( - l> ^' >lo*>- <L>-j^ 

c-j^LajVI CjJ iAtJ 0_L>. ($.1 jIu_uVI c-La-L <_j j_t>. 4_>*j_} 23,5) ^Jl>J! jIjla 

1Caj^ SLU 4 _l<-4j-L!Lj 4a| jp-t-uVI tlo*>> 3 La-4Tu 3 LL-a-U ^liTJI 

Aj Nj ^ r . L ^ , ,m V ^.u-A-t-'ui I 4-«-tTuI (j^ «=■! 3^uVl ■ L -v. JLuI, 4 j>.jJ 30 ^ys^C. 
jJLu il 4 jJij-a-C (j^3 (j\ 3^ c_jjIlaj Cxjl^ (j^9 (j- 4 Cu^j ^1 l^jlr. 

(J^>* 4_j I ,«L>.jJ 84 4CjJ^£JL1 4 11 nftL (j ii a mi11 J^LajjV 4jjIj I 

. 4_^J^ 90 (^^LojJ ^)_4J_A-<-4jJ I LaJJ I 4jjIj 3 L^ 4_jJl!J_A^. ^)-u-A-<-u-I I 2Uuil 1 L ii / n i 

Ci a i ..tlj (j ii a mi11 ^LajjI t—>L mj->- 3^-1 3-^ 4jJ)111 4jjljJI 

^y-l-g. 4 jl3|jAI ^jjljJI L^jLj 4 JJI 3 AI aJlA 4jjlj cr^ 1 « ^ Mitl 

(JrU J-t-s^l jil lU-LAl lUflMiA (JrU 3jj) aI J)"i i nVl t-L->- (^J)" i nU 
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d L 7) 1 11 ^ ^ 1 Cy^ 1 I i-L-><-J I ‘ L t> , II A^ ^_u-A-<-tlJ \^ V 1 ^C,'y^>yjG> 

(_p2>jVl -£^JUj ^LaTlAVI £uioj_A ^ L 3 ft! £j^3 * «■ ^yl^- 

(j-A jJI 4jjl j (jj^j (J »i A <~<llj (Jjj^j-A (Jr\ J J-UdIjJI Jsaj>Jl ^yl^- 4 jl^Ij 

'j (^>*j La j_Lcj cLaj ^_a cLajJI jijSLjj 1^3^ ^jL<-gj 

c_j j-L>» <j « a mi 11 £)l ^LLaJ £)l 4_jl*_a j-^isaJI £)lil ajJL) ^a t mJ La-Li>- dU jJj 

4_cL<-uJI (jlj 4 jj!j (jlj 5j_dl_uQ l^j lJi^IjJI SU>3 /tl 

(jlil dtj9j (j I ^Lu Lt-tSLl t^ni^ Mill dl_jj3jI(JI <- M M'V 3j, Mir. 4_uljJl ^1 JJ III" 
JlSj *4l a*~ mi ) (^JlII ^JL>J,I d<- d jUl] 4 j < m?Hj jiJ ^1 <j_a ^ -u t T u j^iaJl 
jj-ftj ^jLUl Ij_a (jl i La juu Lajjj \j $ L Zj ,~;,r 4 _uLlII 4_cL_uJI J_d djjLsej 
Jj 1—LTiJ-t-u^ 4 3l~r>JU J^LLlI. 1 (_y^ dLajJI JujLstH] Ljij-i 4 -lLc. jJLLa_t-ol La ^1 
. 1 d-st-JI ^j-4 JujJ,L 4_L_3JJ1 ^JlA 

J_j_a 4jjljj iU-v 4jjIj t L^jL-u L^J! 1 di^LiJI Llj^JI 

L^_(_k^ljJ ^.SLa-S ^pJI djMUl 4_u_u Lt-u V1 LiljjJI ^y-A 4 _jjIjj ^j_u_q_<_uJ I 

£_j3 J_A 4J3j_*_A ^JLllljJ t^iu-A-iail dt-4-<-uilj ^j-U-^-tTui 1 ^LflJjl C-JL«-uJV 

La ^1 4^LuoVL^ . ^ iii ^ 1 r. t 3 3j J-aLuj.1 4-ucu-cJL ^j-u-A-tTuJI 

'd 1 ^ ,t *‘ ^ 4_»-tf'u I ‘ ^ «»■ 4 _jjIj ^_Aj 1 4_i^l^ ^1 djLdVl jJl>o ^Juu 

JsaJoJI (jru 3jj) i^i^U 4jjljJI L^jLj 4jjljJI ^JlA 
^ L., „ tl (jr ic Ljj_a£. ^jL>JI ■ L. -L11 j ^L>,,. m ^ Mill 

4_jjlj ^jl Jj-SJ j-aV 1 Jja mi *< Ij ‘L^jlj 4 U 3 r 11 ^j-A 4 U 3 i 11 4 _lL. j_3j (^Jiil 
(^GjjI^JI ^^_A^5e_A ^_ULAJ t^u-A-tTuil ^LaJjI 4jjl^ ^j_aA_dJl 4-t-tfot t-Lj) 3 1 k 

■ Lj 3,,. LaK (J-u-a-iuJ 1 4_*-tiu I ■ L»j 3,,. 4jjlj dJLs L^Kj (4^»jj 90 ^^L_uj 

:4_JbJI CjV^LuX! C-. » -<.o.- v ^ y L^i-q -j JI jjjtAdil ^LflJjl <-jL<.o JV (jSUJ (7) 

" ( r )U(^)u+0)^(r)^(L)^(L) l: ^ = 0)^ 
0)1^ -0)^ 

Latitude Angle jjIsjjlII dai. 4j^lj = ^ 
Declination Angle (j-u^dJ! <Jj-a 4 jjI j = ^ 
Hour Angle ,>«jj I Ajjlj =j 

Azimuth Angle Mill c< a <ni l AJ5I3 = lv° 

iyljJI = W- 
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6J.I yjI 63lhJI L^^l^iVi 


^yu-4-L.u] 1 4_*_tful ) \j i 4j^l^«JI 4 ? Ji_& ^jL_uJ (jO»J ' ^ ^ ^ f 4_*_tIoVl 


:^l er-j-ll tiu$Jf 

jLiTulI ^JLc pjJaj U <<^i C'_l3jj j-A p-Hjt-H 4 j C > - l 3jUJI ^jl 

4-L<-ailL>j t 1^ <? <^> ;jL_uj LuLLajj-j ^Iu_a^_c 4_uJua jUI (Jj-LaJ! cLa_>. 

(- 11 ii^-j 14 <?h V a 4_j_Loj J^Lal-La ^JUJI pM > ii p_i Jui2 £>.jJ,l Jsaj>JI I Jl^J 
15 jl iJpLa.} 4 J^Ljlj JjIs teLul! ^jLs 4 _j ^u-<u.i2rJI 

ul iSjljvIj 4xLu JjLju (JjlaJI ■UjU-L ^^ <L>.j.i 

(jru 4 j 3jL^ Jjal) <LcLo]I CjLo^.1 a 4<?h->J» 1 AjJLojJI (J^-loLLi.l 

Jj-caJ.1 4_o^^l_La_t-iDVI CjIj3jV! (<lc.Lt-u c a is\) (^jL_uj ^GjjLscILo £»***«£U>« * 

CjUsjVI J-ILa <jt ciJJj ^ i ->,U cJsjJJ <LjJLuL>JI 4 V L$J 

4—i-<-u_Ll1 _l£ i4_j_Lqj ^Jj pJL*J! p j <» ^_uLi_uI ^lc. L^j Jj^jjlXI 

4_allL>Jtl 4_j_La^JI jLL-U-U j_>.ljJ,1 .UjU 4 .11 ^lC. j_ 2 j V (_pit jlal tail 

<-Laj|^_>JI ^jiaJU J_4£. ^ l—lLjJ <jj, <4 dl*i->ill 4-L<-aJI CjIj3jI J^L>- (jisjVI ^yl^. 4 jl3jJ, 4-l<-u-l1Li 

:^]bll JSLjJ! 4i^mi jL^bj tu ^li! J_u» SL^Ij 
(0,986 *( 8 l-{j)L>. 23,5 Lv = (^) U. 
(0,986 * ( 8 I- 0 ) U. 0,4 = (f) U. 


I(_yii ^L*JI 4jIju jj-* Ijl yC. I 365 - I (ji-j 4_4 _j_ 2JI 4 j< «i II jJ^L>. ^^J-II = (j 

jG*iy 

4(4 t*ij 1 iM 4_L4.aJI OjI^ lij) I ^jL-uJ jl (4-4.4i-i-i^ 4-u^Jl 0 - 1 15" I j>|) j a ts> (^jLijij (81-jj) jIjlSJU 


ilj < iL i.41 >J 5'jIU I,I d j,..i, ,.Vl LIj^IIj 1_Zl3^_»_4 l J-cTi5Lj 

(-nj-a-ll fj^>JI IjJu-lm Lula 4jj|jJ| ^jufc i_jL<.il>. ,Jrv| tjj-ajJI 4jjlj 4^_*_o ^j-o JuM^ 

.(j^jJI 4 jjIJ-i Ur ^i\ m.H CuAjl\ ^£. 


16^1 





6-uujuOuwJI 6J)lhJI 

^yC. 11 ^J^ju V 4 _i (J^.a-*-I»I ur L>JJ C^jJI 

CjIIMjlII d 7> t> ', ^ 4jI (j7 £> JjulU "*■ <s>\\ CLl£ jJI uLui.'v ^JjvI £yQJ 

:4aJLlll 

^UaJI J^WI d^>) 4 ±^Ml^Vl <^L>d1 Ct3pl = J^d! Cda^JI 

. (^JL<JL>JI Jjlail » u a U • ^ \ T 

^uTuj^-c. jUI (Jj-LaJ! i_Lsj>- (j^j-^ 1 ^2 J ^LaTlaVI >j_a g> ^t-s /11 o-ilS" 151 

^uld^. t_J^_C 4 (U CxjL£ Ijl LaI 4 (“) 4-jJLt-uii djLtfuVl ^J-4-tTLCUJ 
ijij-uj 48 (Jj-Ld -%. I c. Cx_j^SLII ^2u JliUt (Jj i <n ^U4 4+<u>.jJLI 3jLiuVI 
ijij-uj 45 JjJaJI tU ^.1 4 j<<i<U j ^U,^VI c-OjJLj L$_0 J_a-*jj ^yilh^c. 

^jLaJ CuSjJJ CuJ^SLII C.<- l 3C-OjJI JjijLs o' jjy- L ‘* -4-? t^yuTi-Ljj-C 

^lr. 4 jI j_>i_j ^JjlA]! ^JL>J,1 c-OjJI uLui^j LLa-s I 51 ^>5J . djl_cL_u 3 
Q jt U ~ <j-A |j_A . 4Ji_0_} 12 j CjLcL_u 3 jlj <? <n (j 7i~ njX. C.<- l 3jj 

4_5jLoJI 2UjLd1 

(48-45) 4-^!>U^Vl Cr LnV o3pl = Jjbdl Cc3$J1 
12 + ^- L >dl Cd&jJ! = 

• ^-t-u-^-JuJ' dtS^JI^ JlxJL' i»iJl_L& ,j\4 ^ Juu La ^ Jl 40 Ll^I 

jIjJL ^ ^ar I j I &VI JSLtHJIj (jlajVI £)ljjj 4 jt^» (_yJJ Ijuk <- « j Mill 
^j_jJI Jj-Id £)! L(J 4 « mi f ILj 4 j 1 r. cijLull j_aVLs *(j »i a Mill (jlajVI 
<_jLu^>U ciJJ5 ^Ltis j-jJLLj ^j-tjj-A-tiuil ^^-jil (Jjia I ^_lc 4^.L_u 24 ^jL_uj 

^jUi! Jl_>. 1 C-OeJ ^ Ml A Mill jJl <-jl i (j-4-9 tilljj . L&Ljj^J 

(2^-j . jLJtg.VI ^-c.u.A-tioJI <>>sVI ^^-jil (j’V 

Equation of Time cJajJI 4 JjL»_aj JjulII c^jJIj Crt -u_A-jJ! ciOjJI 

:Jjixll fj \ ^Uj u mi a Mill cL*j 9 jJI 4 _jJLlII 4 ^^Ljl]| LuSL^j tillj 

CJajJl 4 J^Ll^+ J^Lsdl ^JL^dl Ccdjil = ^y- L >dl ^MIAMitl Ccd^ll 
Jljjj^j I jj_Aj . Jl>.|jJI ^L*JI J^L>. dOjJI 4 JjL*i, 4 jJJl*JI 4 _a-OJI j-iit-u 
4 JjLjla 4 _a -0 (I) JjJl>JI jjJlj ^Jj-aJI ^JlA ^Jla 3j£ Loj ^jUJI 

4_^j-*_A ^j_A LajL<_0 I ^ LLaKj (jyllJI 4jjlj C_jL<-uJV 

(9) Threkeld, Op. Cit.P.286. 
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6J.i vJI 63lhJI 


c « mi ^ 5 j-ihj-C. 4_j_jLU! 4_cL_uJI (jy £ 4jI J^l£> ,^mi< Mill C-tiijJ! 

S U> ^/tl | i ^ jlxa .J t Ij-a-LiD ^jL-uJ ^ya^Jl 4 jjIj ^-t-u.4-tTuJ 1 duSjUJI 
. (j-^j^lj (j <i ^ Mill (j\j J-usljJl tU-^Jl ^lc. 4 jls1j 


(1) Jj^r 
Juazj* j cijjt StaUL 


3-*BI 

j—*AJ' 

3_5ji 

3_iU 


-9 

12 


- 14 

15 

jt'ji* - Ha 

-9 

14 

t/J u _ j'^ 

-0 

15 

ikx 1 - 

3 

44 

jj> - j%T 

-0.0 

0.09 

J>?Jt ~ H'jiy 

-5 

45 

jJje - 

-4 

35 


4 

29 

j**-- Jjlit 

13 

59 

jo^' - Jj*' OO" 

15 

29 

jwiji - ylsli jo- 45 

5 

13 

j»—jJ — JjVl dy'S 


Jdi 

^j^u^-jJl ^LuiVl ^ !j^ II jJifc ^)UJl ciiMki] o! 

^■u-g-ixJl L_n_tlaJl L^J 4 ( Jj_uLa JSLtliJ j^>Jl 3jlj->- 4 jvj JlJ 

4^LLs ^LsLLs (J_^_>o L^L L^jLjjj ^ j_uC<j ^ , " A m 4.»_tTuI ^JLc. 

£)l J ^ tlijj 4<l_j_>Jl ^1 < M *wVl cIiLjj^n. ^a_j ^1 4jjL^_jSLI1 ilajjJl 

J I M tlLIj (jLb 4 J> Ml 4? if ill 4 _l>J 1 ^1 I M^vVl Cj-U3J ju 

LJlaJI ^ <Utl mi^Ij ♦ L^jLljjj>. (yu 4jjLi_^J 1 Jajl^Jl j-caju 

. I Jl^j (J-StlXI ^ «»irtll ^ 4 JL 0 J.I 0 L^_LU3JJ jiajt (10) 
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3jjJs llULl^j ^ jJ! 03 £y* O 1 ^j^' ^jlJLlI <—a^LiJI ^j-a 

- d j-a- "■ A / . \\ J^J-3 4jUoiV 1 ^J-^I 1 ^ic. 3j_o£ 

(jl Ijjl>.jJ 1 a < LajLiTlcL ^1 Lj^-Laj j^>*T c_<jL>. Cy* 

(j-A {£I cjL>-j_4 cj! 3 cjLcLlcu 1 (j4 jjI^>JI L^jLc. Lt-iTu] ^^ 

jLitjJj Jluji^jI ^Hl B^- t al' ^ajl <j_aj ta!^_a^>JI Cl>j 4_*_iiVl 

£j_l 1I Ijufc i '^"‘ ^ Ja_L>J,l ^jLjlII l_3}1slII *UI 

4_3&_ujj 1 3j_a ^ lo m> ^1 4_La ajj>. ^1» Mil (j! Jljjuj 4-»-tTuVl ^j_a 

(j_aj tL^j-JLJ 3jlj^>- <L>.jJlj JijalbtJ i a (jLb jjjQJ! I Jl^J 

^jLiJI l_3^Lsl!I £j\ JUj La ^Jl LlA ^-uluj ^jJu>JI 

Lr^ -ij->>J-ll Jl_jJL>JI jL^_ua_jl (^ij-J Jl3 mm £j2Jj3 ^jIdjVLj tUj^iJ.1 
(j_a 3j-u£ CjL>.L<-u.a Jjl^cl 4_Lc, ^j?c_Lj Ju3 La-d ^yjj-L>Jl^ La-tTuJI ^ <t*> Atl 

Ijufc (^I^JI <-jl_5e_usl J_a_j_*_jj t ^JL*JI j_tli ^ I f, 4 -jLsI jJI J^LdLLU 
C-<->-<-aJ j! jj3 J_>J! ijr h Jl_u_u£jI ^13 4-H-gj £) | 4_tLulv ^JlC. ^<^J^LjJ_>0 

j_aV! j_Aj L^M ^~< t ii 1 JjjSjJI (JJ* 3j~ u SJI CjL-aSJl 

<j_aj tj^>Jl (jy-2 4 I t i a) dibjj (j^J^-ll JLu-oSjI ^Lj JljJjj ^1 (^JlII 

*\j .>>-^.tl CjLjLuJ! 1 ^ . mjI ^3] I 4_a-u2Jl lJuLIojJ! lLIIjjI j_jI^Iu_uj Lob 

JljjuJ Jlu-uSjI ^Ij ^J1 a *"t < <>Lj t±>-L>- ^aJL*J! 

d • j ■ t^t| a 1 j-^]I CjLj jSLa 4-u-uJ < Ln ^ ) j_jj j «>> 11 ^|_u_a3]I 4_jJ_a-C. 

I^jJj 4_u3sjVI 3j£LIIj tla_L>J,l ^jUJ! CjLjjSLa C^jI^ I3J ^>^] • 43jIj 

CjIj-jjlLII CjIjl>.J c_j1 i ijr Lc. till3 ^jL3 4 agM c_3jLL3jJI <>JlA 

«» ^1 4jjj^sj ci^J e_3^Li]l aLul ^ <<ia Mill ^1 * miV 1 

CjLj j-SLa-> (^jLiJl c^^Lill ^ Mia Mill ^11 u>V 1 jj_lC. (j\sz£ 

2L2iU]l JLa>]lj jLtiil *U1 jlitj ^1 al^il ^^3^- (> ei)>U]l 1 jufc 

c_3^L_i_II CjUj^_a Cj!j_j3Lj uV mi» **nj t^^_L»JI ^Jl j-tlaJL) 4^L3 dJ jj>JI 

* La-A Lt - U L<-uI 3^— t - 1 L>- ^uia-uJ 1 ^Ljlu-uVI ^lc. ^ jUJI 

03 0^33^^ 1 ^ K 1 a^4 t^t-u-a-tilii 1 ^Ljl^VI ^a a^->* ^I - | 

^j-saLualLalj ,UI jLstJ ^j_3j till Jl£j 4j^r mi A L< II <3j^ 4_*_ti»Vl ^j_a l^_o^ 

I n a int i ^LuiVI (jjj I^J^>“I 
4 £1 1" ~>JL' CjLaL>ijV! (_7^ ip M l 4 M l t l ^1 » u ,lVI y " * j" 
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6J.I yjI 63lbJI L^^l^iVi 


jTtA.U.t.1 I JJt J tjl < ,|< iVlj (ju<lSL<jVl CjLJUaJ <L?t_UJ 

L-ol /«>*Atl ^J| d A \", -r*- ^ CjLaUoI j-tTuTaj Lq-Lu (_p3jVI ^Jl 

i/Vt aVI J_a!^C (jL j3bj V j^jJI u i Mill ^LjuIuVI £)_« tiJJj 

j . 4 _jL>.j_a JIjJssI jjj ^ ^ ^ " w ^1 J ' jl '*"** »VIJ 

4_*_j,V ^rtjUfl J-Jjjlll ^jliil e^lill j-uLj (4)^j9j miII ^ 

4JLuj 4^^i_C L^i ^ Ml 4 Mitl ^j-«-*Tu V' (j-0 (j-LCjJ (-dl_LA £)l ^JU2J Ls_4 

^J_j-£^j (^JlII Cr <_u_^JlJI ^-IjuIuVI ^^->iJI ciJJli _3~^3 ‘^- < - tj l- 1 -^l ^IjuIoVI ~l 

»jl nil iVl jl l J^>\ islTi aVl J-atJJLJ j3Gj Vj ^1 

^J_Ltf^_j ^jJI ^ ««i^ «^itl ^LuiVI ^_x3 I ciJJls 3~^3 ^-*-^-*-^1 ^LaulV! - 2 
♦ ^LiuSoVl^ (j-ul£L*jVI ^pa^Jt T (J £)l JlAJ VI t*w » 



jJuU\ ^-jJI ^Lui>u ^.Ull ^ ^jUJI :(4) JSLi 
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La Lb La ^_La_*_u ^Ic. 4 _LlsL_J! i .14 Mill ^LuaiVI 4o_o^ caJ^da 
£)! CjJo. Iblj to Mill la g f, Jsa^LoJI gAjuaVI ciJLIja 

dUb LjLul^J ^ J_2a La Lb (j.u.a.tTuJ I ^L»-Ju £_a JuoLlLo j_lC j^^JlU ^ L> , ,, H 

^ mi 4 M»tl ^Lt-tTaJI £j I ^1 VI (j^_*a ijJ>j) af. 1to a < <n ^jJI g^a>»JI 

CjL&L>aVI 4 _jUj j-SL>a 4_g_tb jLseal (jlSLaVla <j !j Vector 4 ^ ^j a 4a-g£ 

idUb to ( ntl 4-Ipjflni 4-Jjl j <LbjJOa Cl»j La Ibl 4 <7 1~ 4JL I 

LaJij) a f, 4-La^LaJI 4alaj£La jl Mill ^LaaluVI 4 rtl~ V a gLg_<_ul J)lto~ 

:4ala^SLa jl ^-<.u-4-tiui 1 ^lauSiVl 4JLUI 

^-ljjLlH gLuaV 1 ^JLc. Jl!I ^V 1 ^0^_g_*JI ^_<_uL_ t,I ^latuaVl -1 

£)! ^1 t^u-O-iuJl J_alau_a ^to t <( ^JLc. t to <7 > mJ 0^Ld 4_jJl laj_tH»l (^dJI 

JawVj 11 4 Ml tl ^-£j_a ^_aa ^ Ln , „tl I JlA £)-* £jL>JI ^JJ-OOl!! ‘ L>-^.tl 

4 i_<_<.t_g mi tl CjLLa-S^LII 4 t_>-ja ^ < n Tea ^1 * t.u V 1 lju& ^_a ^ ^ 1 1 a n! ^ <«'<V1 

La jJaseaj t^j-u^-aJI ^-a jl^ a~t < nla I JaalatlLa l^o-to i « (jj£a CLaata jL^lII JI^U 
^j ^ j ^yjjjse-A (J^^* 1 L> aM tl dl^a>a ^ <>*" 7T\ ^>JlA 4_avjaJt 4aJ_g^. £)l 
ja>.L_j_b j_>*Vt Lalj cajJall ^1 (JjaaJI O-* L> 11 4 Li_A Jl>- 1 

.^j-a^-tliJI ^UjjI 4jjlj j_aL5 jLllCV ia 

j—^> L-lII ^Lt-JuV 1 tiJJj ^H-^l.*^ 11 ^Lt-JuV 1 -2 

^JlC. z^tll (j-«J (i 4 <"itl £-c I JloI j l L o ^j-uai 1 n ^yic Lj<;r. Jsa^LtjJl 

^_dL 1_i_^ ^LlJuI^ J, 1 4 ^J_l3 4_jJ 1 laj_cu I Lcj ^LuiVI I job iyu • Ls 1-^.tl 

^-b »i 4 mi tl ^LaJjl 4ajlj ^jl Jj-Sj ^IouIiVI Ijuk ^J-^^Lc ^a_asjILlj 

j_Sa (j I liji »ij ^im Uab La Ij L^ 4 j>-jJ 90 ^^1 J_aaj V CuJ^SLII 

t n tl ^yJLl la JlJ) 4 r. t to <7 < 11 J V ^Lt-JuVl (jLb diljJj L LLsj-caJ 1 J1 (JL 4 -CU 

, ,.V1 Lfcj-ii^ 4a^bVl , >.V1 ^ c-aL>. £jjq ttla^LII ^_yb 

j-u L(J I JI Jlo_^ >_ 11«<1 t^jauIiVl 1 Jt^j^aLa ^_*_u_^_tiuJ 1 ^L»_<_u>LI ^la^jaa I 

(jaj-liLa ^-3-^ VI ^to < ti tl (jyic la a^ <^r. < to a < <n ^JlI! *ja>J! cal < n^v ^ua IjlA 
^Ji^-^jlII I' 4 (g^ 4 _l^ ^jl Mf.la ^uIuLlLI ^-<-u-4-tTuJ 1 ^Lt-duVI I 

jl 4alaLctL3ta ^LjaU 4j mi 4 Mill 4^LUJ1 Jaav. ^b JaaL*Jl 4a*.Lata La jafc 
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6JL» ^ JI 63lhJI 


tiul— j. i »u>yi ^-<-oij Ij_a <_£jju La «^«ti 

3^-i_uL»_a 4 _l<_u JlJ-A 4_3>Lc. ^-<_uL jJ, I J-CuLdl ^1 * L.U^ I 

4^MjlII J^Lx. <j-a 4 J^_ujj c_jL-u_>. ^>SLxj 1 ag ?4 (^1 4-3j-*_a JU. 

:ajbii 

jii^ (7<T1 ^Lijjl 4-jjlj l_lu_>> * ^Lst-uj^Tl = j^XiLuXI ^Lu^^Tl 

^ jiJl j_>J! ^_L*_tXI ^LauiVI /^_a I tiJJIs t ^- t -^ j - i - L X' ^4 * ^I -3 

L^jHieJ V O-t^t-5 ^jjlIIj 3 JlxLc »1 a < till Oy^-J ‘La f II (J^- <U 3 < nj 

^Ll t^_tHu_LA ^U-tTuI la T lL cv J£ ^jLs 3j-^Li! 4_*_tf« VI 

j. nil f ^I ^1 n i»VI 4_i_a^ 4 _lUj j I 4_u1jj i 3 »-^'Vj ^_i£. V dt-L>> j-Tfcj-saJI 

.4JLis (j 

tfu-U-1,1^ Ljlu-uV I ^^-a-^c-a ^ I J^Loll ^LjulVl -4 

. 4_&L>ol 1 aga La ^Ja-i-u (jy ic £jr}-Laj9L_aj| 

oIJLj_lLlj JLse-a 4_(-^L>JI 4 jV 1 a »" < <il 4_3JL_uJI CjLcI » miVI ^j_a JSLI £)l 
LsLpJ 4 LfcjL>uJ jl L^_Li2j> 0 1 U I 1 jj_aVl 4 jLJ_lLs <. IHI'V 4 J < <ia Mill 4^LkJI 

Solar 4_j_t^a_jJI C_>L*_aj>JJ jl CjLU^^UI ^j-a 3 JuJlc LcI^jI clIllA tillji] 
4_3 JLijJ1 CjLcI » MtVI <j_a Jl>-Ij <j_a A si A~< ».\11 |_La J a »*n nj ^^pil Collectors 
'j J-^LAJI g4 ♦ miVI J j 3~ < >n 4-srU i it a CjL*_a-3e-a tiJLt^ jl 

(Jjjv. jjJlj 4i]I jj Lj- 1 ^ ^Lt-JuV 1 jj^e_a JlJ BjJtiLa 

^IjjI ^iaAJ ^^Lu_u_j^ i^Jij_a-*J! j-J/LJll ^Lfc^yi JuualLcujj 

4-n.fj-a-tfuiI 3al t-sti n i iL, < ^Jl_3e_a 4-ta-Alj L>*L>JI 4 JLljjJ,I ^jl 

^La_j_A)VI j_a 4 3 U j I.' ^ jy _txi_a_tIuJI jj_a ^ : 4^j_»_a 

d a 1 t-\ 1 1 ^ v i ^ ^ . .< ^ .^i t l c^ l ♦ ,~,i SI 1 ^ J**< t} \ 4_u_u-a-tJt] I a a 11-^ 1 1 t ** \ 1 3 i < L-\*< ^ A a 
(J-aljuJl ‘ ciJJjJj 1 4_Lm_a CjLa-^-a 4_jjQ] 4_a!J l5cIu_oI ^<uj ^jJI ^-<.u-U^Jl 

^1 * <1ij ( j_a j La 4_^_*_a 3 jJj-Ud 4jM ia Mill 4^LLaJI CjI rtjjWi j_a ^aitH 
A1 > ^, 4- i ^UVI 4_b^_*_l I ^JlLa ^ < >." A j ' jj j 1^“. 11 £_jsj_a ^_<.u.a-cu 

4 tfltlll 4_<_ol^J ^JjLaa ^jJll ^-<-u.a-<^u]l ^LjuUiV! 
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6 ..i,uj Q uill OJilhJI 


l 1 j La LJLc J / d Uj ,,, CjVjula 4^jlaj » m>V 1 IjL^J <LaL*JI <=> ♦ j .Ltl < 
1 u»yi Jjl ju>. j^cJ 4 j mi 4 mi fl a^UJL i^t->.u 

jjLuJI Lr lc *l_u ^L*JI J>U. La ^ ^U < ^ 1 ^Uj rt /,, ^ mi $ mi11 

jljLcl itl Lj^Jj JlS La^ 4CjL_uLui]I 4 U miI^j 1 fjjLuaszJ 

<_jL_u_>J L^JUaI^I (j£!_AJJ ^LaJI ^mk mi!I ^La-cuV! _}JlJ>o 4-uJaljj ^jLa-* 

. J_aI£]| ^LjlII J}L>. jl J^LL jf Lk>J oj-oLLa 

^jLiJI cJa^LiJ! CjLjjSLxj j3Gj V ^mi^ mi!I ^1»M»yI j)l VJl>» LLuajZ&l jj 

^y-<-u-4-<iuJ I * t.o^ I i ** 11 i ^ CMuise-i j I I Jo- ^ > " tl j^_A jLL! ^Isj^L lL_<_>JJ 

4_aLb j_A 4lt£jjtx i —>jJLLaJLl <j I ciJJj fJL*J! ( jr 3 4 rtl*j •>>!>! J^LLil LfcLSJbj ( jy I<Jl 

jl_3 Jim ^ ^ 1 ^ 1 *> ^ (j K t i ^-u—A-tTuJI ^i_2Jjt 4-^ljJ (_ i lllcJI 

^AjufuV I 4 j_4 ^ (sr \£. ^LlILj <j«<> Mill 2Luit L7 \^. j3Jj ^jlAJI cjLjSLa 

^jVi ^1 J^iyi 

^yC. Cj Laj )\* a 4j mi 4 Mill 4^LLailj d Z I •",[ 1 c-JiSLII JLv 4 j| ^JL .J 

Extra ^jVL ^jUJI e-^LiJI <» ^yic ^m-A-tTa]I g-LufoV! £jjjj 

j.j mij c-ajLiJI Ij_a ~ U ,..j ^,,4 m,! 1 <ju 4-^Lt-u.U Ly ji£s terrestialRadiation 
cjLlU-*J I 4_Sj^Ld <jI oj-^ (j nt * <{ **^ ^IajIoVI 

Jsaj^>JLl (^JJ>JI 4JJLv L4J ^ISJJUJ ^1 jl MMlVlj ^J^.1 /aVl 

I Juk I M ^_cu_4-coII ^Luii^l y3j3 4 ^jjla I jJj 

4 U ) a 4_ul4 niUll j-uG ^Juo 4^j_*_c 4*iU 1 »1 

^JLc. ^Lju-uVI ^)l <i*«j*v ^_<_u_4_tijJI ^U^oVI ^Jlc, La 
t—jl Ml^tj i^JL*J! 4 <7 U i A 4 j| (J (<-T* I (jl (j^-CJ V ( jy I(JI 4_jimi 4 JUJI 
l^ 5U]| Jtkx- <^? (>1 <sr La^il]| ^LuiiVI jl jGJL 4j^i)l 

41 mi itL (j (i a mi 11 ^LajjI 4 jjlj ^LscjJ jjfc c_jjJLLaJLl ; ^ ^ 

^Ls ( .. f 4 _l<-u_(J 1_1 ^j_aA-duJI ^l_AJjl 4_Jjlj ^j_lUU ^jL_uJ ^I t-N , ,< tl ciJLl jj 

^1 » MlVI 4_A_J_3 jLsejVj .(jlsjVl ^ > ». (_yic. Jsa^ (J-U-4 -» 

: 4_JLjJ! 4^jL*JI J a »*>< in u mi a mi 11 

= ^jUJI tJajAJJt ^,Km I 

(j o A nitt ^LaJjl 4-Jjlj k_cL 



6J.i vJI 63lhJI L^gJglSj 


i_La Ij 1353 (^jLcuJ ^-t-u-^a-tTuiI L^_l£ 

£)l 1 ? j i r, J_«L£ ^ j-J J^L>. u mi 4 <*tl ^LjuIiVI 4_j_^ c—<_tautj 
jSL+oJl <Jjio ^-<-u.4-tiuil ^Lt-JuVI Lt Wj 4_Jl^I£Jj 4-lL^ju 

4_j^sVl ^ t-s / ..Vl isr ] t £. ^u_u_c_cuJI ^ Lt-J u)?I GjLu^_La t^j If. (5) ^j9j 

/«d Ah4- a CjL>.j_} (jlajVL uLajj>JJ ^jLiJI (—S^LiJI ^_La_<_u LC 

^-<.u.4-tfoJI I 4 j ^ ^JLf.1 (jl j)^£jJtl J SLj JI 

(jJaLLoJU < ,U>£tl JlIc < U ^ ,,, (jylc. JusJjJ! 

Lj Jjv jJ La I 4^1 jTl<-uVI uLa^. 



11 

1.1 

11 

j i 

r ? 

1 
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^1 jjjSJ La I .1 A Mit l cj^* ^LjluIi^U 4jI 

( 3 J-^ ( jr -A-31 h in ^ I r. Ju>.lj J}L>. u mi a mi 11 ^LuIiVI 4 _j_a£^ 3 L LLL 
(_2 _a-Li*]| I a ^1 (^jLii! cJa^LJI ^yjj-L>JI c-aLIiII 

4_j_a-£ ^j-a U~^3 ‘^>11 13,8 jJLuj Jjl 21 

• j^>»T (jL-* l£' Cr^ £L_JiVI 

4_^Ll>J,I L i mV! ^JL 4L^LJI ^y-cu-A-cui 1 4 - l a^ t— jL<-i.l>. Jj*.I 3 -A 3 

(_L>jVLj iUj^-U ^jLiJI L&}LlJI LuLj JaieHJI JjLstJ i » < jy lc. 

( j ? " 1 C.il^—LJ_iLJ ^-I] (jlaj-SLlj V ^ 1 * Ml t l £)l l—U I 3 J-aJ 4^-t-U-A-t T u ^L-Ji ^ 1 r . 
(_^IL>. ^jLiJI (—S^LjlI 1 j^jju IJuj (j I Laj t^jLiJI t^m> ^JJ 4_Ij 

aI^>* I jL<-u-a j-uuj La-Lu ^L^La^I 4_Lu_uI 3 J 4jLj^SLa ^j_a (jl JuLL) I Juj 

jl .^-3 Lj LaJJJ 4JL^_U J_U-uJ J^>-T AJ^»» ijr A_lJJ ^1 * Mltl I JlA j_A I 

(^jLiil <_3^LiJI aLuI ^ i ii a Mill g’l » Mill j-Lj (_^lJI CjI^-jjlII I jl JuLa 

1 ^*j 4^Lull (J3L3 j_>JI ^Lalal (J_aL*_a La-£> ^VlLaL J-aHaj 

4-Oj.a^. <j <i a Mitl < U <71 in jA->- }La^ (—S^LiJI ^ mi a Mill ^1* miII 

i(jjLiil ^1 a i ii (_ 7 -& ^1» Mill ^jjl 4^Lull jL L jiL L 

^pJI ^Ul jL 4 j>-jj 30 ^jLuj (j ii a mi tl ^Lajjt 4jjlj Qcfi ,j j*j>. Llj 

t ^jLJLll c^MJlJI dJ-A-cu L_L^ JjLj ^jLil ^MJlJI ^ Jl Uj-u^ 

^r U i ii ^Jl J-t^ljJI ^Jlj-A- H J-^LlII ^1 t miVI 4-A- t ^ uLuD> (jSLAJ 4 -lLj 

*. 4jJLii aa^uib^jVi 

‘ Ln t >;< ^^LlJ I OjLII — I ^_L ±JJ ^ J>J-AJl1I J-JiLU ^L*_uuV I 

Ll 4^>Jt IS>1 a! J-aLa ys 4tjjLtl ^UjL.jlII jJt lLI C1i-L>. (J * t^y2>) 

. aI^^ 31 4Jb^ 4-L4.U-U <— j (^jUlJI L^^iJtil ^£ t j-u-A-4Tui I jLu-a (J 

^LaVIj ^.u-A-i^uiI ^Luiu 1 ^♦ U<7j ^yllil 4^Lull c!i-4.u-l! j £j\ ^^I^JI 

ijy ILJ! 4^>LuII ^1 9 Mill 4jlLaj (^jJI ^JjlaJI J^LJI 4-L.u-gj 4^^L. 

. JJ_^jLI jLII 4-J JJ-.A-C. ^LLA-tTuJ I GujL jJ La-L^ L^JlLaJ 

^ i II A Ml II ^1 » mi tl 1 g » U 47J ^yllll 4iUI ^jL (jlSL (35^ 4_jJl3-A-C ^ju-A-tlJI 

I Jl^J ^Jj_a-*JI H_a_4jJI jl ^J^ajlII ^LajjVI ^jLuj ^jLiJI c^^LiJI J^-L 

1 gtL<n (_^l 4^LLI Jjla (jL 4 j^>j at. ii a Mill V Ll 4 1—s^LJ! 
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6JL» ^ JI 6blhJI L^^lg'iVi 


4_Jjlj L-t-LV 1 * ^jUJI <_3^L*JLI ( - £_2>J_4-ft-Il t*l 4 < nil (^jL_uJ ft Mill 

(jib Cilli <l 4 Mill ^LflJjl 4jj1j L-t-LV ^yuJ&JLA (_yb ljj^_lia_4 j| gLajjVI 

:4JLU1 aJ^UL c r ^3 (J) ,I^JI 2L^ 

4-Jjlj L-LL> X ^jUlN L^MitU (^^^4-ai! Lli^uxl 1 = J 

(jn 4 (tltl ^LdJjl 
^jUtll i-b^Udi I 

<J-u-4-£l!1 ^UjjI 4jjlj C- > - L> . ^yu^JLA = J (jy l < -4JJ 

4_jjj>JI 4 tjjt-n j3Cj 4_jib jj>JI <«-Vi 4 ! J-4L*Jl 4mm ?Hj Lcl 

I Jl_A jl Ji_3_4 Jl_J Jl_> 0 ^4-3j 3_>L*J1 ^bj £jlsj_4 4 3U ^ l 1 ^b 3 JljL_uJI 

«4j mi 4 Mttl cjL-uLloJL 4< 1 1»*> 11 4_jJ_4-*JI 3j-u>J! c. taUl^l J-4L*J,I 
juiU! ^ <_iL-USfcJ Uu&llJ 4 I 4 KJI CjU^Ldl CjIbl o^l 

^J-ft-tTuV 1 4_4 _ l 3 C_j L < - u JV (jl£L4^/Lj ^ I t t*W M ^^Tu.u.4 (^JLc. .J^-4-ft-11 
^uIuLlXI ^JjLtHi^M £_4 (J_ 4 Lft-l.il ^4-U 1 4 ^» 4 i ^-UJ | ^ 1 C 4 Ls 4l / ,1 U J—ljj U1 

, ,,Vl f^C. 4 U 4 I , ,.tl 4 jLjjSL 4 t- « ( ti^.3 4_^VJ_4 4_L4^ 4j| (JjU L_ol ^Jj_4Jtil 
*^r U i ((VI 4>J_^J 4 1 Ml 'l ILj ft Mill Ijlik iLsj) 3 mi 4jjlj (_jlc. ' -S L^lC. ' 4_3ilL>«J,l 
^ 3 4? ^ t ^ ,,, 4 tt 4 I , ,.tl j^Lil ^Lft-JuV 1 4j 4 ^ c-jLt-gjv. Ljjyjl llil >11*3 

1 c. ^Lft-iTuVl : 4 _jJLlI 1 4_b^LftJ 1 (J_4J*3 _<_u_i l_ulb (_psjVl ^ t*> mi ^JLc. 

♦ (^-u-4-«-u-l 1 ^LlJjl 4jjlj LM'V X J-J/LJLl ^Lft-^Vl — ^ s> 1 j>r t*> ( < 1 11 
(j-^-4-J ( jr Ul (j_4 JuJlftJI L*J 1-L& (jib j-juTcxll ^Lft-tTu^U 4 _U_u_(JLjJ 

(jSLIj t^l^Jl LlibtJ (3^-^ ^jL>- 1 ^ 4 ♦ 4 (jl j^LC. 4jL_4^ C_jLujj>J LflJl 4ft~ 1 111 

.jj>J 1 ^^jJLllj jLJLll 4 1 1 >i*ij 3jljL_o] 1 4-p.LUl 

^Lft-Ju^U 4 J U U1 p j3tl (_jL_uj>J 4-LlJa Ljj-11 CjI^MjlII (j_4 JujLftJl LllLLAj 
4_UJ^JSelIl CjL_oLj^ 11 jL4lftJ Cjl^MftJl OjJt (jib 3_iL»Jl 4 Lubjl J_4l_jjl 
Cjlb>Lft]l 4?Jufc ( JT b 4 1 4*3 Mill dcjljlil ^^Aju ^4 _l£ JlJ J_>0 L^i^Lv. (j_4 (j^-4J (_yllil 
j_4 4 3 U> / 11 ^b 4 J ,.. 3 U>tl dj Ij_jJuJs1 4 ♦J .U JLjllC V1 (jA_ftJ Jl 3»- G (^3il 

J_4LAil 1 miVI c 3 i^i 3 (j^-lil cjLb^LftJl ciJli^b dJJ3 j_4j 4^1_4 ILaV1 
..U>3a tl ^Li 

ft mi^L 4_usL>J1 cjL_oLj_ 3JU 4-Tt-ft-jv 1 j-4 J>L>. (j_4 l_3JJ- 4U (j^-u jibj 
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4_j_uaL j^JI joUU! (j-saJU 4Hljlat-oj CuJ^SLIl u mi a Mitl 

CuJ^SLll u < (14 Mitl g-LuIu^U 4_l.uj-.3j ^ullu -C ^jlSLaVta (j! 1 

4_oi^ 4 jI jLllcI J-oLaJI ^1» ujVI £-c ^ jJ L^- l 3 jj*- <«-itl ^Ll 

^L<-Ju>LI 4_j_ual^It^l 4-4 -l 9 ^laejj j_& 4_JL>JI oJ lA ijr 3 t-jjliaJ,! J£j *4 ^>.j- 4 
4 Uj i M ill 4^>UJ! (J1 i nl (j-AJ 4jJij <iC. q <i 4 Mitl (j! (jlojjZ&lj C^jjSLJI 
4ujlj x_x_xj>» ^yLfcL^.La.1 1 ^ • '~ '* fc ~ ^^ J-4LHI ^Lsulitf! :4_JLjJI 

»^j 11 ^ (titt ^LaJjl 

J-cLoJI ^LuiV! 4 _c- l 3 (ji jLllcI 4jL^ Cjj^LII JiLc jJLJ 4 \ 1 iiitLij 

I ^1 ja* jl £JjJ,I ^JlIII 4_uLLajju 3 jIjl». 3 Juvj 320 ^jL_uJ (_j.ua IjI&Vl 

4_3_jj U tl 0j_A (J-j- 4 (jI Luaj! (Jdfjj (jrtuJ Ju9j x£JjJ,l juJ,t ji-x^ 

i"AA ,^s ^\1 t ^ U> , ,.j tl CjVJlJlJ. 1 ^j-* 4_ujj9 ^jllu ^1 ^.ijj L^HlaL-aJ 
(J-5 >Llu-H tC^j^SLII J*LiIl ^<-0.4. jJ 1 ^L>-cii^I 3jj3jZ<Jtl 

gbuTuMI 4_alHit_4 L<^_t-3 4_alL>ii,t juljjdl (^Jl Jlu-uJ Lot (^jl_3il (^ju ^ ^(17) ^j9j 
^ ijLclf^M I JL^J 4_oJj_iuJ I 4 _q_uiJI 4-3j ♦ ^ 14 lIJLIjlIj t CT< jj£l 1 I (_jj3 ^J-^LloJI ^_<_u_4_tiuJ I 
x_ujj 3 1 ^n^jj (j' (jyllit) cii r ^L^ ^1 jJaJj <j! jjfc x*ljlr. La <jl3 

jii ^ mi 11 4_i_<.i.i_a mi tl 4_Iaj^>JI ^JlC. _}Jt_>o (jlj I X- «4jJ1 (2)~ l4 

13j_tIjLj-C ^-t-iJ-^-iiuJ 1 ^LjuIiV 1 4_4J^ Ij-3j (4 I 4_u_u_<JLj 

£j-a I J^>* 4_lJj_3 4_^_j_3 (jjJ-C- J j > (^jLSJI £j l^5c_x-a cIa^jJI llijj 

xJLjLqj1*J.I (Jj4 u , ,14 Mill X-jj , H'X 4_(SLcJ JjjJll X_^Cj_J ^j_CJ J_sljJI 

^ ^ Sjs^LflJI diLa- n I^ill (_y3 LgjJiii) 111 (_,!!! 

(gJlaJf cpi ^-Jl £UwSl 

i_^jjJaJI L^_l£ ^jjLpj 4-»-<-uLta< 4 _j^I^_*_>. 4_>.L_u_^ ^j^jlII ^JLjlII JlLqj 
gAjuiyi CjLj^ j-uu ( jr i*J 1_^_4 ^1 jIL_uVI i U->.J 4 11.1 ;Uj jII x 4_iiwl_Lll 

^ulUil JjJl>. x_jjIL3jj / A Ah-^.11 ^j^jlII ^JL*JI jLLa^l ^ mi 4 Mitl 
(J-x-aJj L^J-U J)j.<.uJI x_jj_cw »1^Tl<-uV 1 <4_uj-tasJl 

t g. l^uVl i l^t ~v J L^ t T u 37 jajX, 1**» Cy^i 4 _l!L^- tfuJ I 
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. J-^t \J# c5*U> x> (*) 

281 J^AJ! !j^ ^1 ^1 (I*) 





6JL» ^ JI 63lhJI L^^lg'iVi 


17 JjJo (yu Lo JlL 44 (^yJ^-aJI ^JLslII £)Ls JjlaJI iUjU^I 4i<.<i<tij Lalj 
Jjj-cll 60 (J^_to ‘ t*» -V- ^yj] 4_Uj_*J I ^ \j *>• ' -^> 11 1_3^_C ^ 

jo£L*j (Jl ^2Ja < * (oJL*JI (jrS 4-p.l_Ll,l Jl^>.VI (j^Lpjj 

JL^QJLi j^oVl I JJt q •& » M j i4jL>.1_Lo (_y3 j3j3 (Jjs! ^jlI! 

1 ^ 1 ♦ '*» < ^Ull 4 ^ t-\ /11 ^yj3 ^Jj i«Q I^J I ^y<-u-4-Ja-ll * t-u^ I 4 i ^JL C. 

J}L>. 4 j4 < njJLl ^LjjJLj j3Gj ^JL*JI (jr ^ ^^ULla cdL^ lilLc 

1 <7j i^o j l^i U uLaj) <7 miJ ^j_jJlJI iSASd l£*-^ j~4^l t rtji/otl J i«o*4 

L^j! ijJLafcj ; ^J >^s^ tl | Jufc ^LjI ^-oju ^j.u.4.clJI 4 juo<I l-oe^. ^JLliljj 

(jI ^ j r. 4lm II ^Lj I ^ to» 4 J}L>. 4 j9j, mi a mm guLoIa 4jjlj-stj-o 
J-4-oljil (jj al^-i xJI ^LuSlVI cliLj-4^ <j-4 JJLdJ L$-J^ C_x^J (_yI<JI 4 _l1_4jJ! lJu-oI JJlII 
.(jiajVl ^tiin (Jl 

JjjJI (j-3 (J III a Ml t l ^1 t I . ~ |V1 lIiVjljlj: (j-C- 3 jjj^s ^jLSil jijuij 

J^LUI ^.i.u-4-tTuJl 4 _j_4^_jJ! »" J t, 1 Jo LuU 4ol1u_>JsI 4_UjjlI1 

. 4 rtl~r>JLl 4 (< till 4_uj_*JI jjlII ^4 to ♦ 4 ^to Mill ^ jr i^. 

cr* (2) Cr^ 2 jjI>II j»l\)Vl J <JI SjLiVI Jpj 

^J| L^_Ljjo>0 ^jLUt L-faC j llijj t Jl>.IjJI jTf 4JH Mill 

Cr^ ^ 4 mi^I jjfc (-jjJLLaJLl J^I.1 4^.L_o cislj ji-tSLII 3 Jl>.j 

.86 Jjjo>J! 

J ^ 4_^olie_j-4_u^JL] I JjjJI ^ Ml 4 Ml 11 ^LjlJuVI CjVJl*_4 j_l!aj 

^_j_4_1j 4_j_jj_*JI JjjJI p a | jl ^JLjlII 4_JL*JI CjVjulII a-i ^j 
Jojl£ 7 Jo}o ^1 ^jLuJ L-d-U^oJI (J ^y-cu-4-tH j ^Lft-cul ( to ( <i ^ T l44 

^y-cu-4-Jui I ^L«-t-uV 1 4jJ i_4_4 ^J_>- | ^)-4_^ 4 Jj>* I^J I ^^_tt 1 ^y^ ^J^J, 1 ^_(JI ^yJLc. 4_C. Li_u 
t j ^ Jl_3o LuL^ ^JL*JI iSj -^' (jr^ 4jVjul4J ^jjlII ^JLjlII 

jj-4 4 <7h V 4 CjIjI^ ^_y^ O^*-} < «I4 <*<ltl ^1 » M>VI CjULa-OOwV! 

* ( 3 ) 

( J yjfej 4_Uj_»JI JjjJI L^J ^JutCo L yHJ! 4 . ♦ . . U U CjLJ oJlJI (j_4 La^-LCJ 4j mi 4 Ml!! 
^‘s 47II Jj>.JLU ^J 1-4 ^-uSkJI ^y-L*J V L$jI J Jo^j 4 J ♦ J < to T1 CjI jlo» 1,1 (j I 
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jhj 1 * J_aLlL!Ij CjLJ^jlXI &JJb i j r c> * si A~ , ,Al t 

<?jl_a> llUj /gi ^ L )\\ (jL-ujI 4 _aJoJ L^_cl jtitIL_ul ^_uj 

JaJjJlj iL ^jla J_aL* 2 JI JJii^ L« IjI 4jil<.I IjLjT jj-aj jus cjLU* U 

3jL>JI jIoLUl (J7 ^ LJlo 4 _ajLaJ! <Gjjl>JI 3jLa-*JI lLLa-j! ciAJj ^-L. 

4ju!u! 4JLjlaj La J^LLJll £ J 4 ] ^luJI jJsl jJI 4_lJj_c ^JL*JI ( j-« 

Ijl^j LjjI. J^LLaj V 4ojj 1 <7j Lgjjljo jJsjj (jjT jjfc L&La »i a Mil l 
J-aLjuj ^aJ Li I 4 a <n 4 _a-*-lII L^j 4 ^Lla ^laju <j I 








Solar Collectors :4faM*nJf £lLa*fcit 

CjLv.,J_A (j_A L^JjJOJ 4-L<-u-A-tfaJI a a! Lit ^JLlaJI ^1 J-SfeTn-uVl ‘ ^ L*m 

i4_jj1jo) JLa * ~ < nVl 4 _*_jLJuJI 4_^LLaJI JISLti/l Jo? ^yJJ 4-u.u-cloL uLajj^ 
^j_A jl djolj 4 —IL-L-Ij £jj4 L^-aI JlitIu_uV (4 -uLlA-^ 3J^ i4_ul_Jj^^ 

ju La-*Tl<-u' ^-aV! l '^ L~j I J_A < ^Jo 1 ^-tTu-p 1 CjIoIo 

4m< 4^LLaJI JlSLjuT Jo? ^yJI 4-u-u-A-tTuj 1 4^LLaJI (Jjj-stlLi ^ylllI ^JjLl^J! 

^ & 4-j-jLi_a-l^^.jj_aJIj 4_uIjj-^SL11j 4jjIjoJI 4^LLaJI £)l dlt-oj 4 J La^lLou VI 
JL£Ll,l A I ^y_JI 4-Lt.U-A.tfaJ I 4^LLaJI ^JjJOJ (jU 4jLjLtfaJ I 43>LUI JlSLtll^l 
^ IIIA Ml fl ^1 » mi VI J_A J_aL*_IJLj ^J_AJ 4_A^^La 4_Lu_uJ i ^ L~m aJl £t> 4J0LL2JI 
^A-at/l (J-J L-t/^-J I £j_A ^ \ C, ^ \ ( mj 14-^1 ^AJ^1_A ^JSLtlu (_^Jj 4JLj^iJ^ 

La I 4(J1 a > "< mi VI 4_*_jl_tfaJ I 4^LLJI JK miI jo. I ^yJI L^Jjjooj 1L ,,. 

'(^y 4^1 GjLlaoJU AJ^J 4-H-g-UjJI ^V! 
4 _j_uu_a— tfuJ I ^LkJ! (Jjj^ela ^j ^HJI 4jj!^oJI 4-Lt.u-A-tfaJi CjLlaoJLI -I 

^ylc. 3 jJl 1IL 4 <?L~U 4jjLU ^LtaO-Vl ^ysx jLt-ilO J^LL ( j-« 3jljO 4^LL ^yJI 
d) 1 * A >Js 1 /^_A ^J_Ll! IjL^J ^jLtfaJl ^A-au^fl I 44-Lt-U-A-tfaJ 1 4-t-tfu^ oLl£2_laI 

Lll> jo Solar Collectors 4_L<-ti-A-tfaJ! jj 1L a\ 1 11 4_u-u_A-tfuJ 1 djL*_AoJ,l 

jjfcj L4I J-jLtiil ^A-auVl J A t" < II r t II LuL^ CjL*_AoJJ ^Juk i^-v. ^j-C LaoV 

^j-A cJlilitJ 4^LLJLI ^L^-UI Mill ^jLaj ^ Ml A Ml J-d5e_A L^Jjjojj 
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6J.i vJI 63lbJI L^gJglSj 


, .i-v-Vl Atl L>Lk]!) 4 _uLjj_^JI 4 j«(i a mi!I uLu-xll -2 

^-tiuLj-o JSLdij 4_ul_jj-^ 4*>U* I I 4 ^LLs ^nil 

2 ^1 U> tl ^LljI £)L£L«VLj ^jJLJLLa iJjj-stUJI cjLti^c. ^ 
jjfcj 4 jjI^_>JI djL*_^>JJ <J1 g»~ < «l yC. <L>ollII 4 U i »l^j 4 -uLj,^ n 

CjL_Lj_jjjJ 1JI 4_La_u_uj JjL_oJ ^-Lbej ^jdl 

4^LU 4jjIj^>JI 4^LLaJI Jjjj>o 4ji of. 3jjj_ds ^ I tdjl 3VsMj 

^ilul 4 _uL»j^SLII 4_j_g«^_dJl CjLjla^J.! 4_JL>. (jyA LaI t4_uL)j^ 
^Lbl t^yZJU (jl Ju>JlJ t3j_d/Lj-o t ^s\ 

t^yz 1 <>nl 4 jjIjl>JI 4^LLaJI yaJL* ( jr Lc 3^_d/Li_s 4_u11 4^LLaJI 

. Jl*_J JUjU^uVI J_jl_d ^.O-J jjj t-^"r tl I JlA (jl V v J 4_<_tu2J £_3_>i_t I 

^Lj_3JU 4 j mi 4 mi tl 4^UaJI (J 4 i <i~ 4 ^Lum£jj^I CjL*_^j>J.I -3 
cjLuJI I UU ^£i U£ 4-ulj jlla1 jIjJLI 4jjLi_^ dj^l_cl_33j 

.c—JLstlaJ! jj'*'*? 2UU ^Lul jl 

Cj L l^ > JLI ^yjldllj JjVl (Jr^jJil 4_3 jv^UI Cjl_5tiLuaJI yS (Jtj U~ '< I (I 
4_>oljJI 4^LLiii 4_£L$JJ^ 4jLjl_tfuJ! djl^l Jiitlu-uVI ^Jj L^_11 Jj^JalLui ,j 4-L«-u-4^-tflJI 
^JJLjuj j^J J <<o4 4J t">” ? < m 4 oJlilil 4 i >xiilL> Lol t Lfljl 4t1 Mil yC. 

♦ cj 13Ld]I (j-A 4^1 Utl ^LuL 

14—L<-u.4-tTuJ 1 dj 1 ♦ 4*>iI>I dj 1» 4*>i 11 ^jl^J j^LdJ! ^ <,o^I I Lila 

4 u n ^ mi tl 4_^LtaJI (jyJb L^JlSLiiil CjL fc ^ > JLl ^JlA 

t<_J^ilai,l JltcIu_oVI 4jlj_lLs c mi-w 4 3hV a 3 jI^j>. djLwjJ ^ylc. 4 jjIjj>. 4^LLs 
J u>»? 4 _j>oL<JI 4_jjIj_>JI 4^LLaJ| J2_a djL*_^j>JU ^JlA ^j_3j ^Lc J*\ ui)j 

(jjJS (j-a L^_a! JjIj-coJI y* j\ <;UI jl £j|j-U 

4_3_Ll>J[,I ^JL^LduV! (j-^> J J'3*i11 jJI .diULHI ji>I 4 _uJj 

L^i>L>. £yz JjUtj 4jj-Ia.xJl t-ulU*t '< i n djL t - ^ J.' o Jl^J 
^iU! 4 jV 1 J^-d/ y^\-ua~>- JkJJ lJ>0 

^yldJ Vj (jlitJ V 42LLail (jl ^Ul ^JLjlII 4_u_uL_uVl JpL<L>JI ( j-« (1)1 
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Ijjiaj jls I jSLaj js *] JSLjj LajJj 

La I Julaj LaIu 1^ ?a O^* Lr^ 1 (Jj? (_£j->.| ^JK uit ^1 

^1_!Lo ^jIjJ.1 Jl>.| £j9j 4-lLc. J_a^3c j ^£jJI 

4_La_L>Jll a I^>U 3j_a ^4^>JU <j_A JG1L ^jJl j_A Jj-3.3-1,1 La-Lu 

: LlLaJ 4_uL_u_>- 4j9}Lc (JSLdaJ ^Jl3j La 4-C.Lu^a Ll!jL>. jJj . 4_j 

A nj A At 1 251UTI + 4 u<r<<tt 443LLaJI = 4-La^L^JI 443Hail 

V 4_j| La£ ^JulJI (J_a 4-^LLail (jlitj V ^^^aAJ I £_aj>JJ £)f I Jl^jj 
4 11 ,n< U 4 jj!j^>JI d a! UH ( j^. Oj^jlII LlIjLv lijj . a j A j Jj 1 *Aj 

IjJj .3jIj^>JI 4J cA33jI (^JlII £jU! 1 gjf. J^nil 3 j!jj>JI 4 _l a^ L^jI Ju>u 
^LajjLij 4 _ul jJil 43jljJtJ 4 \^j />s ^ j_jLU 4Jh£ ^jLuj L^jI Ju>o L^jL_u_>. LlIjL>. 
l(j\ 4-uIoIjj 4j9^Lc J< mi i ^Jl3j La U[^J ♦ 4jjIjj>. 4_>.j4 

4Jjl^>. 4 jvj 4 ^LaJj! X 4_j^jJJ! 4J^lj^ X jJU! 4-lHS = 4 

: Cjr iLlil£' 4^>UJI £juzj jj-ajJI (J1 a»~ t mLij 

uxjxd ,\ z 

JjLjjj J-aIuj L^pa SUj^.t.1 ^1^>.VI ^1 A AAt I 3j|^>J| La? 

^JL^ujJl j-uG (J A^ 1 (—3j) > (I °\ 4J^4^oUj ♦ J J^>J!j 

^j_A A \j A A tl 3j!j^>J! 4 _la^ JlaHajj . (J_a->»JIj (J-u-^^HILj ^jL i Aa ^ic. 

4 U j >JLI aI^>*V1 j-a^J.! <n ^j-A 3jlj^>JI JL3Iul J_aL*_a 

^_a^>JLI ( m CjLv.j 4 Lr^J ^-Ia-<-o 4->.l < n a 

:^Llll^ 4l>UI ^_tAaj ^^^-cIdLjj J< miij . 4_la_jj>J,l 

X 3jIj-j>JI JULLj! J_aI_3I_a x ^ Li ut 4^>>1 m A = a-sjA At 1 3jlj_>JI 

4J^a>iXI ^_La_tu 3)lj^>JI ljLvj4 

: c - r iLUi£' 4^>UJI jj_AjJl (J1 At” > »Ijj 

^ * i» * a- = 2 C 

A sj A At! 3jl^>Jlj 4 «i „A<U ^j_a^c-a Lj^£j La^ 

^LuIiVI 4 _j_a^ LajjJlj (^jLojj ^aj>JU i m (jyic. 4_I^3LcuJ I 4^LLaJI 4 _j_a£^ 
: I t ^_A->Js I ^ L-s , ,, «LvL_u_AJ 1_1Jj_U 2LA gLvLt-aI.1 Ajl^J ^jy-t-u-A-tTui I 

X 4^LaX! SlUwj ^ ^LaJ^I = J-A^XI ^ ^l^LaJ! 4^lIaJI 
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4^L-u-4 

,jm* Jj= 3 £ 

*: is> \ -i) J< mm m i a m i 1 1 ^a * 3 - a tt cL3LkJ 1 ^j]j»j_a 1 1 

2 C + I C = 3 C 

3 £ 3Ja}UJI (_y3jla 1 ia i m 4 lilj 

i£, + -U=. 

3 c 3 z 

^ic 4_La^LtjjJI 4^LLaJI ^1 4_j_tjZi£JlI ^LsLLaJI 4 1 1 n't j_& 1^/3^ £)l th*w^L<J 

4^51jl 1I JlLaj L^jL^ 2 ^/3 ^ Ul JlL^j L^jI ^1 *£-^>JU «•• 

J (jl L-LlSL^jj *£-*j>J,I 4-LajaL.uJl 4^LLaJlj dJjJLaJLl 42LLaJI <jru 

: V4jLu-^ ^Jl 2^/3^ 

_ 2 C 
0° x Lp 3 ^ 

: I 4_i_u-aj j 

ft x - i£ 

Tf” f 3 c 

al_J^>.Vl ^I £_4_>J.I k i .1 (j^O Sjlj^sJI J1 3" ~ll JjsLkjI (jl UjjI^. 1 til 
3jlj^>JI cllLs-jJ (JjLfl k-ljJa t- ( I nUu-g-^pl |_£jj 43.lL) 3-4 -lS ji 4 t-»j-».t I 

£L*-cuVI ajuiu £-0 l_i. II*\c*.j 3 kn->J.I al^vVlj £-4J>J>l ^k 1II SjIjjs. 4j».j.i (j-14 

'•l^j-i ^ in 4 m i 1 1 ^4 * 3 - a tt 3J3LkJ 1 4_>Lk LiJU 1 1 13] t m i 4 M i t t 

*~^ x j» + £^>J1 3?LiS = I 


—M- j»-l = *-44>J1 SaLaS 

0“ 

£jsj>J.I ^L>.j (J I '14 Mitt ^Luiyt (jj/lSLiulj (J^al I^i"al Jjsl_ jj«J 4jEj3j jj£LI 

tU>}UJI (J£Lii jl>.G ^«j><J.t 3«L3£ jjla (Ji-lj «Lls 3U,1 4-»-j3.«tl 

:3JbJI 

-~Hr~ j» -0.8 = 5_«4>d! 3*U£ 

' «tC 4 ILu^ (JGj , ,i a k j q k^a 4J4 UII 4Jl^J j^-iLi-iil JSLlJt Lai 

.(i-S/jjl X j») J^aUJI 4-aj9 
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jl jftlt 4 m^IIwU*4I 

< , 1 U>Tt 4 3 1" U. 1 CjliLuialll 4j mi 4 Mitl 43 Hail ^1 jLsr*i < <il j_3j £)l 

^^3 4jj1 i^m^I CjI j (_pilj 2LJUJI S^LaSJl CjI j CjLl44>JJ 

3_4^1 ^1.3 ^ Ml 4 Mill £*4>J.l ^3j J^Vj tdcSjJl (J-oAj 

CjLtjVl ^Ut 4 (Jl £_3ljilj *3j>j) 331,1 43 Hail 4 _L 4 ^ J_iiSjj 4 1 t im^I. 1 43 Hail 4 _L 4 ^ 
SjLjj * ~ U 3 < 11 Jjjv j^Jui 4_j_cu_4-tjiil cjIjla^JlI j (_?-‘i! 

£)l 3jj Lllc. V 1 (j-uu JlxVI £_c idJjiiAXI 43 Hail JoISjj 4W£JJ 43 Hail 
4 1 > h^ 11 43 Hail 4 _L 4 ^ 3t3j3 t LoL-alsl 4i 3134 CjLl 4 J>JII jLu_u I 

:4JLUI 3Lcl j-c C-^J 

Jj^fc-Vl dlL ^il ^-<-u.4-iui 1 V1 £yA Jiao ^yliil JSI 341 ]! J J rt 1 - I 

3 I 3 JJ JL 4 .t-l 1 .ulj cililij 1 4—L<-u.4-iui 1 4 jlLuV 1 *• 3 3~ ^lll £_ 4 _>JI,I ^j _4 

.4_jJLc 3»1 tiK) 4_uaHl ^U 1 »VI ^l Jjj-ajJL h 4 Mill 4».tTuV ^ 4 < »n ^jylil 
^^Aju J1 4 »~miL llU 33 t^Mi 4 Mill ^LuHi^U 4^U1 . „V 1 7>A 3^ 3jLj -2 

(^ jjl^j>«Jl gLuiVl JLu 3 ^.u. 4 -<-ui 1 4aLuI ^aHaj^al JlJ-J ^lll djL^Hai! 

. ^ U , „Vl OJL^J 

^Jl ^Ul ^ L> ,,, tl ^JLc 4 ,^^t l 4 j mi 4 Mill 4 g>l H tl J^j 7>A 3C j_bj -3 
3_^L*J 1 ^^3 1 jufc CjJu^JJ t^- 4 . 0 . 4 - 01 ] 1 £- 44 >Jll j-44 ^jJl (JaHu 3 I jLc.) J-jU.1 

. 3jl^5tii J-LUa3 I] 1 3 JlJJV. ^Ull Jl_ 4 JU-<-ul 4 U , ,.lj \ 
:4_jJL li 1 ^jvljjil 3 j^j>J 1 (jl3 S^j^ill 43Hail 4 _L 4 ^ J3j 

» u»yIj Jjj^ajlllj J^j>J1 JjLjjj 4U miI^j Sjj^Ail 3jlj^>Jl JjI3j - I 
^ L> , ,. tl £j_jQ 3j1 J^\ JLUjI J-«LjL4 JjJL3j Jjjia ^yC. 3jL*il ^3 1 JlA 
J^3 ^^U-j »1 Ur, J-^l J1 4 < m! 4 U miI^j 4 Uh^i-U ^1>>*^1 eJl ^aHl 

iSjl^^Jl JL33 j 1 ^Ji. «:lj^il ^j_4 4_L<_u-4-iui 1 CjL»_ 4_>J,1 j| ^ali.1 ^U , ,, tl 
J 3*1 (^^L4 tU mij ^^1 ^llao Jj ^Ij^aJl ^3 J 3" n ^ 3jlj^>Jl (jl ^jJLHL^ 

LtHaj H ^j-ajL-a^Hl ^>JlA V 3)3 t^l^^il J m ^jil 4 j »>*tl ^uSLju 4i^LL 

. ^-U^-t T ui 1 334 

Ijuk ^443 433^-iI 1 3 j1jj>J 1 4_L4^ Jjl3"t ^j-aHl ^U Mill 4 j>.Luj- 4 Jjl 3" -2 

^3 ^)-a 1_4 ^ U Ml ( _ r i_C. ^3 ^j_4 LaJ-j^j-JJ j.i 4 Mil l 4*-iul j^L4J>o J>LL 

Cj L l4 J> JJ ^u-uL 4333 JLU Cjlt^ j> Hl ^3 C- 43 JLUVI 1 JlA J4»" MIJ3 t4JLi3 4a>L^4 
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6J.i vJI 63lbJI 


id 4^JI $I*M 

CjL*_^>JU 4jjI^j>JI 4-u-u-^JuJ 1 CjIjl^_>JsI ^_)-c 4_u_a_uj 4 j^Ij lLILlA 

(JK m>I cjLlaj>JLIj cj U ^ > JLIj 4-^-t*> < ntl 

i CjL a I 1 ^AjljJ 4_L*_>o (JSLdi LIj < d A h 4. a 

: ^JlA Ci L t ^ JLI jjI (Jjl Pi 't i »j 

• 1 4 j til O < 71TI CjLl$j>*XI-5 

cilljj lx.3 -lJu CjLju^>JL 1 gJjjl j!£! S *>■ y,. t, 1 4-u-u-^-JuJ 1 Cj Ljl^_>Js I J-.IUU 
L_aj_<_uJ^ Cj l_»_4_>ii I 4 jjL2JlIj La^-»-«-u Laifc_)1^ 1 ^ ♦ J > <«o 1 4Jj)^ I K I 

cilij {jr £i CjLjl^JU {j-a £jJJ! IjlX JLc-a_H_<_uI i L^-JV LvuLui 1 JJju 

4^LLaJI (Jj) ,^-11 t A t«m CjI3jiI vi!' 
i4_j^la 100-90 ^JljlTlj V CjLvj^ i 1 j ini i <d »>» A^>. #t 1 

CjLwjjJI 0J_A JlLa ^ylc 4 jjI^j>JI 3^1 UN CjVL^jlL_uI £)! 

j-ttuJI Cj 1 j 1 U~i a ^j-' 3 Uj^>» (jr^J (J1 4 < mVI 3j_u^ 4 m 

4_^UkJ! cjUL^vi j^ui: oVUjli^vi ^ ^ 

0jufc JjLJ <±4-J-C1 / 1^1 II JjJlJI 4*>LLdj ^yjLgJJI 

Ult ^LjlII i > t\l ft ",, „V1 4_jJLl 4 j < ti i (jI (_yi£> CjUL-^>.V1 

oLjII £jyse-ujj£ ‘4j^1a 4_>.j_} 100 ^Juuj ^ CjLvjJ ^ylc 4 jjIjjx 4^LU 

4j>.j^ 60-50 (j-a / i V ^jJl! (J1 ( m^U 

4_iL>> 1 jJ' t\ 4jvjJu ■ tM A~^VI i^lxj 4jL^ Cj^uJI 4j^ Jj L«l 4 4 j^Lo 
1 4_>.L>JI ^ \ c. j—aVI cj!3 (3 J^ ‘19 22 -20 ^JLc 

j-^Vl < ^ ^"j V C.<_t->. 4 _j_cI_u-s2_J! CjLUjlII jj-o JuJjlII 4_L>.L<_aj! 4 )LlU 

p LU jl 4 jvj^ (J^s 3jIjjx 4^%-j^ (jr^- 4_L>»L_»j 4>Lua 4 j>-L>JI ^J-ljj 

^LJLl 1n cjLjLlJIj JjLUI 4_j^jl 3 3^jLxll ?.I^>.VI cj!3 JjJlII 

(J-4 L^U-Lxl^l ^yC 1 ^ Uj^>- 4_LC Lu-i^J IJ 4_jJjJ_l,l 

.4^UJ! 

^_j_^ jJ ^Llsej ^ m ^A\ 3jL>JI *\ cj!3 ^LlLlU 4 i i n (Uj 

JUt"i»l ^i oLllJl ^u>UI 


18A 





tl Juj-pil CjI Jjla 4j>»L>JI 

J_j 4j^la 4_>.j_i 95-75 l_c CjL>.jj ^-Ic. 4JiwL<_4j ^Lua 

(J1g»~ i «l 1 mij 3jL>JI jJLil j^jJL t^jjJLLaJLl 

Lj_j_jJj i m!Ij djLstlll CjIjUVIj CjJ^5LII 1_4^ CjIjlsJLI <>JlA 

L^J j ^ tl <*** 1 * j . 11 ^_oUl 1 JlSLa^ i 1 ^ 

L^- > J» 1 1_3JlL_u 1 4 ( <(I^J 
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6J.I vJ I 63lbJI 


jl 4 —ljv jjgill 4_J4-taL<- u-l! 1 4_jLc, ^t-^ ,,.t,I I £_4_>JJ 

■j-^i ^ 1 (L^m ^^j>jli Ijl^j i^£j ^Ati 1 

Lcl JlJs.I £)-« L^lajj 3 jIjj>. ^1 L$1jjj>uj 4j mi 4 Mttl 4_*_tIuVl 

<? BJlc. 1 < ti a J_alj_C. Cl M l j t <jr4^ £-a^>JU I Jl^J 

(j_a U mil ^ <M mi 11 ^_ 4 ^>JLl (jLa-tiaj <L^U! 4-sr j<? 

4 _ 5 t_j_iLt^JI 4-.Lv.I^ A ,*;. ^ 1 4_Ij ^jjuua jI ^ i miv 

£.tjj>.| 4-sr j<? <<ofl (Jj-JU 4 _JjLjlJI j!jJll ^j-saAJj 4_uslJ,l 
(j-* 4 _usLLI 4-a-j<? t^U 4 jL^>- 4 rtjto^J ulLI jl ^ i mi-vJI <<^fl ^jJaj j 
LaJ^La IjLLal J< mij 4jI \-<S 3jlj->JI JLuIbl jIjT JoISjj 4jj_>JI CjLiZlil 
j$ tCjLu^lilj CjULAjVI CjLlLalLa O-o. (j.4 4 _jJ_4-*-11 CjI rtjt t-utl 

. ( 6 ) JSLcJ 1 t*s « . 1 1,1 ^4 -^.U 4-Lt-uL-uV 1 
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14-Lt.u-3.tfuJ I lUj 1 ♦ 3 ->iJ. I 4 JL^jlL_uJ,I ^L^JI g> i Vl ^j_3 Jl) JjlII lL Jl a A 

3 j-3e-JJ-4la^LLtJ lj_taj-^L>.jJI ^ 3 < nJJ 4 Lc^-ulu LfcjJ^I jJb ^L>.jJI (jl j-±£- 
^J| Jj|jjLLLtfaj| liLfl-tJlj (J <14 Mill 4juful (j_3 Vl 

liLflJJLj 4 j mi 3 Mill 4-*-tTuV' (j_3 j-i£VI 3j^eJJ ^ 3 1 u) 4j! (JjJLi cT^J t4_t^ULl 
4_*_tfoI ^j_3 (j^l <>V« a! < ajJSj ^LkjJI (jl 4_3_ui^«. jLllCV 1 (jA_*_i Jl>. Lj Lup3 

(^yjsLjJI ^j_5eJJ 3 1 nj L^-Lu JJ>.| Uj^>» (J u^ 4_L^sLtaJI (j h 3 Mill 
(_j-3 4 1 3 ♦**< Mill ^L>.jJI 4jUf, V 4 1 mi illjj t4_usU,l 4-a-j<?<<otl (^JJ Jj-u^jJlj 
114 Mitl 4juait /.90-80 ^Jllj_>J 3 1 11*1 4 -»-U, „t 1 4j mi 4 Mill cjLl^>JLI 

. 4 i ii^r.j jl».VI 3jx>JI ^j-oL-salLclj ^jJij L 3-L0 4 £-3^>Jll J (^Jl liLd-cJLj 

(jl^ lil ^U-jJI £.LLa£. «L>.L>JI (j^. (JlJ-<-u ££jL2JI (j-*i j-iLpJ Ju9 

^jsl^JI^ 4 ^£sL 1I Mill (^J! 4_Lt.u-3-o.jJI 4_*_iiuVl J£ Jj) i^j ^LaI UjLi ^JSLluj 

, U, A ^-(-U-3-JuJ I £_3X><i,l 3Lo- l_3^-3 Ijj-S L_<Jl 1 j (^JS.L>*jJI cLLiaJI (j | 

*4_j^-jVIj jLjJlJIj ^JftJlj j-laJLl^ <d j • j< U» 11 j_aI^ liJI jl3l (j-3 (j^U.1 ^la-j-uJI 
4_srj3 i^itl t j_3 3 jIjj>JI JLaljl ^Lcl LojLc. mij ^y^-LwjJI 3 I Util (jls lLUjlSj 

tt ^>ai 3 j^3 ^1 ^jji juoVi luoUi 

Cjl j 4_*-jj>U J-3 -LUJ 4jI ^U.jJI l^l-^ t j_3 ^Jl3j l_3 ^]| 4 ^Lc^VL>j 

CjLv,jJ,I CjI j 4-t-tTuVl U L3-L1J cdMJw ^j-3 jl_3_(Jlj 3^_U^3il CjL>- jJ,I 

Ci-l-JI 4j i^l> ^3 -j-uLj 4-Li^aL>JI oJJb jj t jLillLi L^J 3 m n Vj 5 Ij^Utl 

^j_3j 3jiLa]| 4 (Green House Effect) j-l^VI Ci-uJI jf ^^.U.jJI 
4 t o*L>^)JI ^jljjL>JI ^jl dt-o. 4 L^-j-uLluI B^jLxll 3 !(_y^ 4 _l3j>J,I 4£.Ij^JI 
(Jtsjjju \ 4 '& tj (Ji»*.l jJI iiLUJL} fj (13 Mill 4_*_tiuV ^C-3-J_uJ Cj 1 ’"ll M < II 3 It 

L3-4 Jjl^o (_^l 4JLj^iaJI CjLwjJLI Cjlli 4 jjIj^>JI CjLc.1 » miVI 

CjLjl 3^>JLI 4jlii j-^Vl (j jU jCi-l-lllu-U SjIj^JLj JiLalcvVl 

d Ijj U tl 4 _jjI^_>JI CjL>»^J.1 ^1sI^IlC.Ij ^LwjJI Clt-L>. 4 -L(-u-3-qjJI 

L^x^L^LcI 3jLcV ^_3 ->JsI Jj>.I J L^j Ja_dlbejj t4 _j-^UI 4_^l_uLu^JI (j_3 BjjLt^JI 

(J I 3 j (jl (^yjj ^iUUj 4^Loo VLj Ijufc 4(Ii3\ 4-sr j3 J^>H J_l 9 (j^ 

»(J-LL433IJlj (J_3_>iJI JjLu^j 3jlJL33 jI jIjT 
1 3l 3 1^-31 (j_a_jJ 4 _l<-u-3-ojJI Cj 1_*_3_>J, I i^£i ^LL^jlII JU.CluiI (jl 
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6JL» ^ JI 63lbJI L^^lg'iVi 


ojla jSLuJI ^j ajjiuaavia*i£ii ^ cdij^ 

CjLaLa ^ » ^Llc ^/\_rt_txuJ ^ JlscTu-uj 4_3e_La_cu_U 4_u_u_a_cuJI CjL*_a_>Js I ^y^ju 

{j\ O-L^j ^jsejjjLi (JSLcuj cjLaLa^JI 3jl4^.jj <l>. Lh-i.JI 

jl <L».j.i ^JuGj V £aj>JI! (j-* 4 _>.j^l>.j 4J ^>0 (jru La ^Ltl 3 j1j^* 

a J U A VI JL^jlIujjI ^J! j_aVI ^LbeJ V 4_JL>JI 0 Jui> ^ ^ i(j£u^la 

Vj j3! Ju (j_u_jJ £_aa>«l! (jja 3jlj^>JI (jl £| tiIIit<L>.L>.jJI 
Jib U^J i4_L».L».jJI 4 jUf,VI (Jl a*~ miV 4jjl <*-h41 CjIjJ^jj till jJ L*_u 

4_l<^£~ J_lL£<J ciUjj^It^l ^1 (j^x>-Lvj (j <f=-l JUaujiI <—<^e_j 4^^_>.I i_3^1b 

iJuu j-J-iuJj t4 Uj^J.1 *1 VI ^1 4_u^m 4-srj3 t^ll ^j_a J^>JI t-j^-t^uJI 

CjLwjJ 3j-l^ I Jl>.(_ pil <»iij^JaJI tiJJj 4^U.jJ! 4_jla£. VI 

.4_Lajj>JJ al^>.VIj ^Ul 4j a-j3i^>l l (j^u 3jlj^>JI 
I (^yZJU 4-U.ti^-luJ I CJ IjL^-^-^JLI 4_JLvLvjJI a j VI t^N^v. cJllbtbj 
pfc»*a (j_a (j-^ltl ph 4-Lt-u.^-tTuiI CjL*_aj>JU 4 _J^c I t Jl£I lj_Lll ^L>»j ^j-c. 

^1 3Jl^LlJI 4 ♦ m>V| 4_L4^ 3jLjJ ^JLlJLjj ^UjJl 4_1^LL1 3_}LjJ c-*jI j_jJI 
^Jl3j La (j Jl 4 ^LlIdIj t(j_uSL*Jll jl ( j'^" 1 ') tI *J->JI 4_ua^ J_lL3jj ^a_>JLl JiJj 
3 jLjJ Jj>»? (j- 0 <-LLtaj ^L>.jJI (jr ^ 4jJuJl>JI t-Ajlj-tUI ^j-a (^aJjeTJI 4_jl_3 
CjL*_a->LU 4_j_La£.l 3jL*JI *4 jjIj^>JI CjIjL^MI ^L».jJI 4_ajL3_a 
j-<fcljlaJlj CjLaJu^aJI 4_ajL3l ciUjj i^il_*J1 ^LvjJI l jj* 4_jLLa j!& 1 4j mi a Mill 

. a i• 11 L\t l 


r^mo.hrnU-2 

A 4-iij L^jl lLUj ^1114 Mill ^ ^ ^ It ^ A tl Jij_4JtJ1 <Lcal_U d t n t -a U 

^LujLi (JHallU i^jlj^>J! J[j»nU till j (j^. Cua (j ii c «~i t! Sjuil !_ys\ i^~aL 

JL>.| I j jl c. Sjlj^sJI /qj (j^ 3 ^ '4">-j A i ai tl 

.<GjIjl>. jiujjj aj ijJJ (jituAij i_^jJI J-jIj-U 

jl (jj/litill ,jj8 i^i~j 3jL*JI «LuJL»ji tLa-jn i^-i ^LlssLU tLa-jn i^iII 
S^UjlJI j WLlJI cjljLiicVI 4 L -l^L 33 La >. , , .,-^ j^j^»JI /\ ^^j-UVl 
j|_jJLl (j_js j_jLfl_^aJI I>j_ik tLg.1 i 1^1 I CjVjLa_o i5-j.il /.-i* 
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U*L*j L^jf 2% si aVI 4 aK II JjIZlI 4JjL%^a ijr £ 4 j^j" , „>LlH 

3jIj^>JI JlZul 4_^*.j £jj& 4_ajL<.uJ 1 _il jJlI J ‘s'* I (j-ubtiJ! ^.iTuuj 4 l^_u£ 

Lai 4 L £jj>*VI jIjJ. 1 4-L« (j-oUtlll ^ 3jlj^>JI JLaijl J-aL*_a <jl dJUi 
4iZu La-a */55 JJLuj Ljjj as^lil! jIjJJ <_aj>.l «GLb ^^_til,VI 

La_a /. I 5 J_}Lju La VI JJLLj Vj 4_jLla 4 jL^ JjJl^JI Lai .3jIjj>. (j_a 

jlj^jJ! (J_«Ljl 1! jjfc t _^u_ji ^JLSHjI £)! VI 4<>jl^_». ^j_a (j_uL^_<JI 4J_42 _Lj 

4.La-A> VI 4-usUlI ^jLL^aJI 4_cl_u-£3 yS 4J_^jlL_uJ»I _}| jJ,l 4aj_lL j (^jJI 
^jLa-uaJI 4-cLu-saJ 4jjl li-M^Vl 4 <? K11 ^llLo ciJ 1 ? g 4 4j_aL*JI Iji^J 3 j-u£JI 
a r 1 '< ,^> \ 2 s \1 .VI Jlj>JI ^ I ^ (^jJ! ^_aVI j-Aj 4 Ah-Lt 1 j|jJJ 

^LtlH <jl jm jLH£.VI (j\a .j c_LL>iJI Ijla Ljiiwl lijj c2jluu^cJ\ cjI a ^ > JLI 

I J> j-*-(*ss> jlji a~ > mLj j-jJlTlj £jl » t <il £)! ^I 4 ^LudJ 4 Ll^j 4j^LlII jlji,l I 

JljJu>JIj (j-uL^JJI <j_a 4_cJ_u^aj,l ^jLL-saJI j_>*T i—LLv (j-AJ illsyjJtj 
( j_a a <r j >,^,11 jcJLLi-^aJI ^LToo La-Lu 4 juL^lI! ^Lstlll CjLJl^X. ^Jl ^Lj 3 >o 
1 <>»jl dJl_(_A ^Jl 2 j La ^JJ 4 ^Ll^Ij 44-<^3L>. 4-tSLui£Lua CaLtLa-C. ^y-IJ ^j-u-lVI 
4 _lIL*JI 4j»j «L>H j-<kljiaJI jLT <LajLLa 4 flh->»U jljJ.1 -sx>. 

4 ^JlU ^ I ^ ^ *1 A ,^,\\ 4_jJLi^ 2Jul> ^_jjGj J 

J^al jjlII ^jLL^ajl 2 Ul 11 ud I 4 JI a ♦"i < <»' t j_4^jj^j ^ 1 jJ»l ^ I Ju£.j 

. jLlIc. VI Ju>*j3 4 -ojLaJI 

^LlGiVI 4 \ 1 m1<U 3jIj^>JI 4_t^m 4-srj<? t^ll ^jGj 
J^ jdl ^S1 a I I a nil 4_a_jj_Laj ^ a (jl JuV ^aljJ.1 Jl>.| ^1 ^ mi a Mill 
4_*_j 1—tluJ I p < * I < "• 11 ^j-a JljJulII iJJLLAj t a^t_uLu^JI ^j_a 3 j!^j>JI ljLluj^L 

1 h~ ^1 L t - L a ^ » Jl^j ^Ij 4-stLm ,,U 4 j 1 na Mill CjLl^j>J.I {sj £> 4 1 at" miUj 

4(7) Mill ^ * j Q L>j La£ ^alil ^1 4j^_uLuaJI jj_a 3jlj^>Jt JLalul 

(^G_a_L3j (jG_u Jji_a ^GGjId (j_a 4_4-^U,l 4-sr ja i^ll ^jjSLu ^a-aL-saIl]l oJUt u 
^-J-aLi.^i.1 4 m V < >n ^Ij-ll JjL-JI UJMiw j_aa ^jL?e_a 1 <i^m ^jlj-t^a^o 

dsljL_^_>J,l La-^ 1 <>> \J C IjL^I j t^ySe-A I a ^ 1 ", 7> , L 11 J_U2J >o ^^>.1 

^aL>J ^j_>.l ^-j-aLi-saj 4alj-^-II (J\s*-lxU 4_a JiitTu-uJ.' 4 j mi a Mill 

ciJJjj 4-1,43 L1.I a A .-^>11 ^L> ,.,% *t> n 11 4_jujJ.I jl a j ilj L , ,.Vl l-.<_uLVI ^^Aju 
4<-Jj_j_jVI j-a-i ^jJI JjL4jjJL^ <-JjjjVI 4-srja i^ll ^j-a Sjl^>Jl jG_Ll 
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6J.i vJI 63lhJI 


Jj-LtfaHJL £)l £)I_4-U3 (J-9-*-II L-O&J L-X-JjLjVI j»l>.V V*> I t)l 
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4_a- U mi 1.1 CjL*_«j>iJU 4_usUI ^jLLoail {jr u2j^. £-LLaj3 :(7) JSLcu 
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CjU.jII o > t 4 T <jl . uj 9. j_GaJl Q/*Tt 0 > 4jjlil ^L_aa» VI I ^jjUtla 

i ti^v^Uj t j_>LlaJI 4 jjI^j>JI 4Jjj_Laj! CjL*. ji.1 L^Ia OjuJjj 3j_u^JLll 4_uj_GaJI 
Jlc. ^jLjjLt-aTu CjLsGjVIj ^^alxalLoVl <jl 4j.iLll 

(JljiaVI dili CjLv.jJ,I Jl-Lc ^^LsLjlII ^jIJlA cJibaej Ls-Lu 4 _Lul^3 4j>» jia 

(j«al i/VfaVl ^JL«L*-« ij_<_uVl st^LLaJL 4jiUU n^Ll 4 j < n <Ujj I 

0,3 4_a.jJJ Jjla) u mi 4 Mill t 3jUtl CjL>.j_ 4 < <m CjLsGjVIj 

«VI (jLb 4 _l<dLU ^^1 a «^s tl *1 <^ ^ . (y^l qjjSujq 

4_*_tiul ^^-alxalLol i _ r ic L^jIjJl£ .il d-t- c stJ 1 g'a-U i »t t^-%. (Jj Juu l-JLUHj 

^1 1 n*wVl 1 * f) ( jy ILJ! C.<_>u 4_*_iI/Vl <±«.<-u ju>*Gj 4 j>.j_} jGujj 

^ j <L^UI ^jLox^JI ^t-s,,.T >^^>- ^_t.u->ij tiJU j ^lc.j i3jL>J! 
(4 j «<1 4 Mill 4 » tTuVl) 3j_u-aJi]l CjLvj_U Cjlj 4-t-cu^U 1 ^ 1 / ss" a I 09 La^ 3ihj 

. (3jL>JI CjLcLlJuJ) 4JhjlaJI 4_*_ii/Vl CjLjlLjI Ss-La^ J_il33j 

I ^Jl LgJLj_>uj 4_L<-u-4-tTui 1 4-t-cuVI ^L-al^L A »^tl a .j 7T\ 

Ljjj_3 jj ^bJLjj L^jjI<L>. j.} l£-^ 1-4-4 JjIGJlL j_uSLII JuLaj 

j j 3 I cj-^J 4 4_^_G_l^J! ,». ^_jI^_I, 1 ^yjl JGIuj 

4 ^ 4_u^L>. t ~<LM U < 2UoUI ^-jL.3-t^a.JI Mil jl^J! Iju& 

ci.Lb. 4 -> 11 ,VI l^jjGj 4 CjIjljjVI 4 VI (j-i 1 j! t^-%. 

jljJ.1 (j-Aj Selective Surfaces 4_GL3 J_jVI ^ U , ,.V1 ^ M ,^4.tl o'jjt JiLc 

ij^oVI 4_4-al_l,l CjU^Lia^ JL>JLl 1 JJt jl 4»~ 1 nVl 4jtjL<iJI 

^ j 5 =^ b> 1 1 4 11 iiilLij . jujl>JI jj 1 nSjlj jj_<_4jV! JSLillIj 

CjLGjVI J-cIjla 1-4-L u 0,9 C j-C 4VI J^1_JL4 Jujj J/V! 

.0, 15 -0, I jrj_> 


4_ual_U 4_5c_j_it-aJI (j\J ^J1 4»**n m! ^j-c ^jl 

<- iii"; ~°i ‘(jh'-j-'I cj-'! 6-° JL2lj! l5jL>JI jjalLallj 
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6JL» ^ JI 63lbJI L^^lg'iVi 


^_Lc I ^yJI L^Jjlj^. 4-»_tTuV 4 j?c_u2j-^JI ^j -^1 >^1 

JlJibV 4_ul jJJ t A11 ^LilLs miTij 4 L^J^5CJ (^ jJI i / »^ti 3 jIjjv 4_>.J_i 

c-JLillil plu pJ Lilj 4^jUJI ^1 pj (j-°J '< <^fl 4^rj3 <<M 1 3jI^>ji 

l^i, ..~X~ ^\ 3jlj«>tJI ya lj +6 La < <>4 ^jl_3 LfcjLT JJ^ 3 j-aLLiJI 4>JlA ^^lc. 

£A^>Jll 3 aL 3^ Jjl3~ ^1 (^JiJj (_£Jl!I ^>-aVI £jL>JI ^1 J3~ n <L^UI 4^r j3/.Ml 
^UJ 3 L» , ,, t | <Llu± 4 .uJ I CjLju^UJ 4-auLjJ I p J *> 4^-<.u-«-tiaJl 

4-srj<? (j-c L 4 JI Sjlj^JI JUIj! ciJJjj 4-tiiJjJt <JjJlu-^JI ^_La_<_aI 

4-jjl *<-^~i ^Vl CjI jLi» U £— lL-ILi IjlA plb^ tLujJI 3jJu>JI ^1 4_t^ULl 

LfJAZ <pJI 4^jjJI e^i UjUil I^XI ciU-^i Jbjj V itu^j JU^I 

2UjUJI jl jJll 4jjL*ljl 4 j mi a Mill Cj U^ JLI p Lt* a ^£3 t4_JLc 

CjL*_^>JLI (_j _3 4 1 a»~ >dU 2U3UJI -ilji.1 p-Al JjlIj .pLa 25-15 La 

i—3 3 tlj 4 _j_jJ_*_ ll <—3 L_lJVIj 4_j_>.L>.j_JI e^LJVI (jj-Sb 4^rL> 1 mU 4j mi a Mill 

4^15111^ 4_j_u^Hll^ 4 jj1j^>J 1 ^ajLctf 2 L>«JI (—3ilbejj t4j^C^Jl (Jjl^ jlII^ lQ ^ 

Calj-paJLl ^j^su L 4 I 4 ^J_4-J Lx_ 4 4 3 Li -Li. 1 JjIjjlII 4jjL-^IL3VI 
3jIj-j>JI JLUjI J_aLa_a ( j^>l^it_jl 4 _u-^L>- til b -gj L^-i^ia-l3 i4_Ljjla CjL3_j_lLj 
3jIj^>J1 3 I 4_>j_LdjJLj 4_jj1j^>JI «d jl^jI <^»-^- j3L3j V VI ^jiajuJIj t4JL>.|j 
^J1 4 »*iml ^1 mij ^Lc JSLtiojj 11 i^3Vi.o^->.VI ^jiajLjJI jju-u UJLu 4_Jl_*JI 
4 j mi mi II CjLl-^J. 1 (j-° JuJulII 4j^c.jJI (Jjlj-*-llj 4 _l>-L>.^JI i__sLJVI 
.(^jLd Mil Sj^jltil 4-sr Lm 111 ,I 

J L^ L2-&3 Li mi tl ^ Ml 4 Mill 4 II 4_u_u_U^JI ^Ijj>.VI 4>JlA 

^JLtil p L ♦ ^ ^£i LtLt-o 1 i3jJL*-o 4_Li_u_uJ 

i i^>" ^jl ^IjJtj 4 1 3JljL-uJI 4-lx jJj-tSijJI Cji-jj)" miU ^j-C. jJa.ilI ^)iaju 

♦ 1 ^_3 3 ’"" 1 1 s Ji—>• 1 *U1 ^A_^e_<_uJ ^^3 L^-ol jL5tIu_ul^ 4_u_u_o_tIuJI CjLu^JLI 
JjJlJI 4> Jl-A i£p L> 1 nl4j ji i/-\ a j ^jLuJj 4 _ujjlII JjJlII 

4^LUJLj 4?Lj_1 I (y^r t m 1 3j_^jv I £__j_u^alu 3j-JLt^aJI 4 -iSLu15LlU ^_^ujjJI pj_33 

3 ' p r JJ 4 4 a "i^Lo 31(j-o L^lIj-cul jjSjIu La I jLaTlC.I 4-L<-u-A-tfuJI 

a a! U 11 1 ^L_j_lI y\3e-ui2 tJ y_3 i_4^.L>o cl<JLul ciJJj Jpa L^jI VI 4 t l>.jJjJ5JlII 
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jJl>u 4 j M1 4 Mit l CjLsu^JU (j-c j±»~\ £jj C.<jJl> J 1 J 3~m (j\ J-l3j 
4_>-tTuVI <>•%**« a 1 i ^4 *>- L ,,, tl 4-Lcu-o-jJI CjLu^I (j! ^yJI SjLtiuVl La 

JUJ.I £_3j CjL>.jJ,I Jljlsl tCoaljLa 4_asLU 4 ^tj 3 <<^tl ^lc iLi?< in ^Ull 
La JL>JJ I JlA jaJ j Vj t4 jL>->-^3 ^jLSjjVI , ..It ^£Lx_j ^jj| 
LcLt-Jul tHiL i —c LcLt-Juj £_4j>JU ^ L,,. ^ 1c. »L ,.. tl ^JjlCiVI L)i^ I jj 

11 I«4 » tH.iVI <J£ £ya ^ st 33 . ..VI ^lc (J-4 -jlj 4.03UJ 4 ~>- j 3, ^ 114 l^^uILLo 
4_jj L3_c 4_gr U < till CjI ♦ g**- git 4 _uL?cjVI <—JIjo>JI q-a 4_odL>JI eJJb j.LL*aj 

lJLL* J)Ij3 ^->-1 i__ojL>. ‘ L<4>^^j Oj-l<_<j ^1 CjLoa->J I ^JjaLa 

4jLoa-J» 1^ 4 L .,. 11 4_L<-o.4-tTuJI Cj 1 ♦ 3 •>» 1.1 CjLu-LoJI ^ I I^JLlI ^3% * s 
jljJJ JJLoJI 3jIjj>. 4j>.j.} £-« \jJ£ jaLa Mill £-*a>JJ 3*L3£ £)! 

3jlj->JI CjL>.j^ JSj^ Lpj-Ls a 11 mLuj q -a 3j>j 3311 3jlj^>JI j! jJLc 

0_*_3aj! LaJ-So3 dJj u \ C .j tjoao^Jla ■ L j -*■ 11 4.03LH 4^t_oLo3JI £j \a 

4£*a>JJ 3*L3^ ilj Sjlj^JI /jlv 34 jbjl 4a*_uLo3JI 3 jIjj>. 4j>.j_} 

1 <>t jl Ja 4_osm 4aa-j3<^tl t*M m! 3j-u£JI 4j>*I_oj_*JI £)l_3 ja».T lo_)L>. 
4a>.l t <i a £ua Loaal LjJj-Ls a « t nl—ala I j_A ciJJ j Bjlj-stJI ^jl- * 3 4 3_}Laj ^1 
^aJI CjI 3 j \ L>3 It ^JLo3J 4 L ,,, 11 CjLlaj%-^JI dJj ^ I C .j L ,,. tl 
t ^ j4 ^Lbej ciJJj ^ I l 1 jj mi 4 , >■ 3 4- 11 3j|^_%JI CjL>»jJ ^ I ^ J_^jlj 

BJljJlc CjI 3j \ U3 t4j $1lja 4a>-jJ 100 (j c J_j 9I 3jlj-aw CjLxjJ 

4avj_} ^j_<a ^_Lc 1 3jlja>- CjL>.jJ < > « I ]n 1 3 (_^LlJI CjI 3 j j U 3 11 . 4 ^ <aj 

CjI m ■» 4 11 (jl_B 4 ifl Joijjua ^ 7 ^ jLLt_i ^LILjI ^ J L> 3 3 jl 

CjLoao^oa ^1 jLsr3 1 »l j-cVl < ^ J Lm j 1 ^ <^^Loa.>. J 33" 4 -a- L ,,. ^ tl 

4_lul^_uJI CjI * a ^hIL^ Cj 1 ^j tL"11 _II I Jo^J 4_43«;^1_4 ^^a>.I 

Solar Concentrating Collectors ; 5iS^!a-^, *!•**!-« 

CjLvj^ < ^«ILi33 ^1 CjL3_l.J aTJI 4 j mi «a Mill CjLl^>J.I (J <a»3 > m3 

l^IUjkloil 4aI ^03!jJI ^j-a 4aI J)LJaJI 4a>«jJ ^j-o I 
CjL>.jJ j j 3 ^a Ja>.Vj . Loaa 1 4 <^33r ill 3jl^a>JI CjL>.jJ CjI j CjIaLulaaJ! 
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6JL» ^ JI 63lhJI L^^lg'iVi 


*U^df {y* OjUuS 4Uu*£yj£jZ U .^7>S J^VI 4_JUJi 3jlj^Jl 

1 Jl_a ^ 1 r. jlLG 4-tLu^J! ^3G Lafc (j_4j 13^-Lt-/-^3 ^Jlc. ^u-^-GuJ 1 

4_J_}L?e_jVl L-tjljJ>JI J <<P~3~ Vj CjL*_4_3e-« l-^jLj CjL fc ^ > JLl (j-C 

jJLuo <jl (_Jj 3j-ullco 4j>.L<- u.a ^lc I 4-*-tiu I djL*_^ j>J, I ^Jl^J 

t3jlj-5eJJ 3 jl2LLI! 4_>.L.JL 1 j. '* ts~> ^Jju ^Udii^U j 3~ mi 1,1 Mill 4 j>.L<.u_<3 

cit-Ls&j ^ < (i g Mill ^1» uiV1 ( _^3 j>o 3p£j_ll cjIa^JLI (^LjJLjj 

4^.LjidQ l^_u£" Ig mV i >n jtjJll JjI3jIjj>. 

i nil 4 jl33jJ^ 3jIj^>JI <L>.jJ ^-< -* 3L-<jL>JI £)5LJj Ju^i-dJI 

1 ^\_j dj! diL >-^j ^jLUI ^Lojl ^_<_u_4_tiuJI £L*_dMJ <^«><■ l t I 

ljufc i3j!jj>JI JlZGI J^j ^jJI j-cVl jjfcj 4_Li_pJ,I *1 jjvVlj 

4_».jJ £_bj ^jl^LoVLj 4 jI Cllij j 3j£>U Cjbu^J.1 ^lf. CLUJJ >.I c_3jL?cI(JI 

0 Jl_& (JGLc ^ \ c.j jl 4jj1lg 4j>.j.} 500 1 U Milj-J JjIj-coJI 3jlj^. 

1 J t i <i \ 2 • a lLsjJl-Go jLst-J-M ^jlSLoVL 4_JL*JI diLvjjJ! 

dljLLN >^5 U£ iSLfltLUl 4^Li^1 dLU^I ^ L^l jii^l 3 
.4_uLjj_^ 5LII 4jsLLaJI CjLlujjIJI Jjt nil L^aI JiitlLjjlj ,U! jl 4 jj) <>i*II 
^Ld,)f 1 ^ VI .uiTLcuj V 1^13^-U oUWJ 3 )-lJL1 
4_JL>. 3 JljLb I J ^j_u_jJ J) ^ °i jdLdJJ £^L*_dVl LqI^ / ■ t-s 2°\ J-UJ i-tX 1 ^_cu_4_cuJl 

^ 13 <..<\ ^ull 3r>-U, „1,1 4-Lt-u-^-tfuJ 1 dil»4>U ^_o5L*_j tdi 1».4-->J.i o^xJb 
(j! < i \ t^**n dU^J.1 6 JJb o$.Va£ 3jLj (jL^ cilljJ L*-pJ t(ji_j£.L»_dVI 
{^y-t-u-g-tfuJI ^Lt-d^vU 4 _uj^1jlII dJ^-^Iu £j\ (J3<j L« l_^_d 

<L>-L>J|j tjduLi.1 J-Lst-dVl £j-a , 2", , ^j,i^ dtl 3£j->- ^_pj dt-LS&j 


dLt-^iI' ^jl^j 43U"iU <u>.ji 3 &}\ dsI j_l3jG 1II juj_j J5Lo$J! ^jla ^1 

4_3jL_o]I dLJ^l! 4 j?c-ll1IIjj 4 3jLj l_^_Lc V 4_jI j_lc 

jj—lj ^-3JI 4_^_j^LII dVl o t~ i mV! ^£> 3j^jj,l djL*_^j>J»l ^ t^33 

.djLu^>JLl ^ 4 jjL^>V! 2L31SJI j SLJU^JI J^LUI j 4^^^^]! dLudcJI 

I 3J^J_U 4-L<-u-4-tfuJ 1 djl ♦ 4 *>i 11 4 -L(-uL-uV j ^)| 

4-t-tTul II^ » \ 3 J (^dJI 4^-<-u.4-tTuJl ^IjLd^U ^t.Io III H - I 

J>^ cr 1 ^ jf 4_JjJ_l <O^JLl . ..tl Sju^jLlU Jlic Mltl 


I9fl 




^U-tTuVI «/><<».! \ * < (^jJI t o * <II ^Lat-t-u^U ^-£3LI,! ^_L^JI -2 

JjjLtxJ! ^1 4_L3_J ^ (^jl^^JI J^Q]! nl^a ^j.uSLt-11,! ^-c.(j-4-tTaJ! 

j^jJJ LjJj^ (J-^U! ( rit! jiitlu SjLjlI! t4nV. .n ^Ij-U 

_}lj_lI J_»L_uJI 4_t_£ 4-> (_K) i)I JiLcu jurtlLj jl£ ^t ^UJ! j^oU ^jj_J! 

. l ^LlI! ^-La-uAI (^jJ-Jl lLl^J! (Jjls Cr^ ^ 
^j-u-^-tTuJ! j_lLj CLulS^j ^^UJ! , ,.ll a£jj>. ^S^TlII jL^jv -3 

^Iri < a VI .^^LjlJ! ^_La_<_uJ! ^!r .Ls/..t! ^_<IuLjJLI ^Ll^HiV! 4_l<^£' SjljjJ 
(jjSL j 1 ^ />>♦ i ^j! ^Cj) j. ♦ Sll £j-<J! (j -0 Sj^J,! «-^->L t -^ j> J»' ^ a 4 _uj£L*J1 
4j! jt«>...! tl)^ ‘Parabola ^^l£U! £_La_3J! ^jSLtTu jitlljj (1 *»-U,.,^ 

4 /.h^Ijl!I < „^! SJ^ji! cjU^J. 1 ^JlSLjuT ^y^xj !?^>- ^! 

^JLc ^j-u-^-tTuJ 1 4_*_col (J-uSLjU O-L^-J 4_Lj_*_a 4_3jj_LaJ L_tJ^J 4 *»- U> , ,, ^ Ljl^_a ( j^S> 


4_^J>Us! _>!j_U 1 a» ~ <‘i I 3j_£ ^JLl 4jmi^M il! cjL>-^>«-1! 4_c Lu^> ^ < 1 U~~j 

(j «i^ C. ^^-ajL-saitJ ^uCu .}! j_a 4_tu^L*Jl i mV! ^jlusl! ciU3 .(_^LI,! 

U Ml!! 4_aJ^U,l 4 _U_UJlI^J! i^-^U (j! 3 jJj-ud ^1 4^Lud^Lj 

d^er 1 ^ SLjjJj 4_L^_3j 4_<_a^j»_Ll 1 4_auoiV! £)_a £)£La-» (jjjJ! ^)-u^L*JI 

j-lalu £)! ^jj^-t-bJ! ^j-4^ J^>*T c_jjL>. .^j^LU ^j-a-Lsall! <- mm^ . (JIjJj Jaiw 

(jl ijr _L*_4J t4 instil 4 juo»VI id-VtaV 4_4J^La ^j-sajLuaitJ ^dLU jJsa-uJ! 

daLt-.a—>Js 1 J_?t_j_j j . L3_jL_ 0 La_^ 4 _j_jL3IjV! , ..VI >^. 4- < ^Su^aj 

4-u-uL-uV! ^ajl i^-^U I^LjjjTi-JuJ 3 uAjJ x. VlSLtloI 3j^^J,! 4-Lcu-a-tfui! 

^-tbJj j t^ jr J_uJ lI^J! Mill cit-LV ^j_a cJilltitJ L^J^LI CjL*_aj>J,I ^j_a ^j_Ll! ! Jl^J 

1 ^ j If. (Jj i^\ ^jylli! j) i^i 3l! 3 j!jj>J! 4j>.jj c^^Lil^V! Ijla ^j-^- 

:1^-3-lJu 3^jJ,I CjIjla^JLI Jl£Lj»! ^i^! Lalj ‘^->*1 ^1 ^-a-?e_a ^j_a L_3Jb^j 


Compound Parabolic Concentrator *•*!-! 

^ ^ 1 ft t —id 4 miTI ^4 x. <a It jj-u^LjlII ^_La_i_oJ! 

(jLa- U 1 II II (j! j_A (jn’s i^al^UI ^Un!l (JSL<Ii 1 <1 ^ I a (J^ (jlJtjLalLo 
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6J.i vJI 63lhJI L^^lg'iVi 


JjLJI J-A^t-J ^£1 j_a-> Jj i_L>. (Jj_L 1 a ^^ L a! ,,,II 4_jLuV1 

^luL l_3j_ju 4_jjlj ^a^>J,I Ijl^J 4_l<-u I £j_aj 44-Liifc.t-uJ jl^JLl 

J-u^j ^j-lLL O^i i«o>JLl 4 jjIjJI Acceptance Angle Jj_ui]l 4 j^!j 
^£i jUI c-J^jjVI ^_Lj_lxi ^.L ^j_u Laj 4_L3jj ^-A^ae-A-U ^JLaJI i_3j_L 11 (j-u 1 ^^ ^ 

O I (j- 4 I <? Jufc 4 j a &I £jJjj * (8) ^j9j mi I I J J_u La£ I lL>J I 

j h- 1j Vj ^ui v ^uVl Ui>U. a^Loii ^lavi 

(J1 a tl < mI £>£■ (jr^ l-^L L«-<L 3j-u£ (Jj-uill 4jj1j 4J_aj>JJ £jL>* 

La LI 4_o^L>. <i 4 Mill 4^jl>. ^-llJ ^LJI ^ia-<.oil 4^jl>* ^SLtHll 3 ^jw! 

(jr-2 jUI i£ j)~ ui 11 ^L-a-^N-a Jj-a 4jJ^j j-A^Jll L-. u^ j3 

. i—ij-L-^j-th <>L>oL ^4 j>JLI 

4_J_40J_LJ JLJ La 3j£jJJ 4-L<-U-A-4aJ I CjL*_A_>JJ g> A ^ M C_J 1 j-oIiJJ, I ^j_A 

4jlf. i to 3 mi! ^jJI (j-u^LtJI to Mitl ^to rt a 4_>-L_u-a 4-n.ollI 
4 j I f. - L> 1 j ^ JlJI i n ->JI jl k_jj_uVl 1 n 4 jvL_u_a ^Jt ^.u-A-tToJl 4-t-iTuI 

«L>.jJ ^jISLaVL ^_J_L^| 1 A K 4l Ml (tl 0jJb CoJLAJjl UKj ifj U^» <U ^1 » Ml VI 

^LuZuVI ^j-A j-^l 4 _la£^ }^j 3 qCa 4_j I LLL CjL>.jJ ^1 JjLJI 3j 
Jj^JlJI 4-LL.qj j^jJJ ^_AJ5 C_aJLI 4-L«-u-<JLj t3j_UU-a 4 _>-L_u_A ^JlC. 

4J>LL ^ ^-u-A-tlui 1 4_*_tlu 1 ^J-It ^LlJI to Mitl 4j5tH9 4 _>-L_u_a 4-Lt.aj 

^JlA ^jLjijj . 4J^L>. JjLjJI ^_aj ^jJI C_J£JJ>U ^jlail 11,1 4->.l i ha ^1 

\ C. Laj^ mi 3 A ^j_u^1jl 1I to Mitt ^U^JLtit to tl 4^ Lull (Jj-L 4-L4.al! I 

j-Ls 

l ^_jJ_*J,I C_Jj_jjVL JJl_lL_uJ 4_i^jJ,I Bj^jJLl CjLa^JLI ^Lj Q^ 1 *} isr^ 
J-A^tj Jl*-A c_JJ_U 1 4_J^ J-AJ aI ^-A-A (jr^-L-j c_Jj_U 1 JjLail J_aL>JI 

Jjfc 4 _Cj_»LI L-ajljVl jl A tl i ill (j-A L_SJl^JIj t4 H V < 111 jIjJLI JjLJI 

(jl HJj 4 —lLa-a 4_>.jj J2I (J-o-ojJLtlj J_a^>JL 3jIj^>JI JlZbl Jjl31 

^ I ^ ^31 '(i nj 4^jLa lL_<_uj ^1\ ^Lbtj J^jlilj J-A^iL 3jlj->JI JlZbl 

. 4_C^_aJ, I 4-L4.u-A.ual I CjLa^J.1 ^yC. CjJl^Iu ^A_>. Jj<^l 11 ^j-A JlJ^J, I 

: J£jU 3«u? S*M-2 

La 4—luuI j-Aj Ij. ♦ 3 a j^jJLl ^J-ilaJI £aj>J, (j-u^Ltll ^-L-i-all 


196 




i (8)^j JSLxUlII ^l&j. jlII fiLclla^ jiitluj 3^♦3lI 3lplLj 

1 ^ j ^ Cu-lTlj 4_jjJ_j 4_Lj_3j ^ic. ^j.u.4-cuJl 4-t-cu I ^-u^IjlII > ,.ti aj 3 j 

c_jj_ljI j-CJJ o^lUI » u»V 1 ^J-3 j (^Jj^ ^<ii^ 

4_jvL t-u-a £_4 4 _jjL1Uj ^-<-u->JI ^.laJLa 4 jvL_u_< 3 ^ t 

4j?tpjj ^ 1000 J-LiaJ Ju9j I 4 _jJLc. CjL»-^>JLI ^j-o £-j-<JI I JlA 
CjLxjJ ^1 JjLuJI 3 j1j_^. 4_^vj_} £_3j (jL^-cVLj 0 JlA j_j^pJI 3ju!lJ 
<L>.jJ £J_3 jjV IjJajj t4j £la «L>.j_} 1000 (J_u^j 4-*-3jj-a 3j1j_>. 

«U£.LLuaJI oLtlgjtll jlitjJI ^-lluV ^_L-s2j cjLjl^JLI qj* Ijla 3j!j^>JI 
. 4 n 1 < jf f 1 11»\ 1 1 L i ^ 1 

^ , ■■ 11 lLLjJ-^TlJ ^J_3_> ^_5L>«J jl^>. ^lc. ^j.1 Jj J t-N 11 £_4J9E_4 ^pTfcJ 

^L»-tIu VI (j- 4 4JSLx_ 4 4 _L <^ ^)_pl ^J1 i 3~ ( II V ^- p J C1<- L ^J ^j-^UJI 

L^_a j_>>I *■j 3j ^SL_>o ^jL^. ^Jj cjLu^>JL 1 i^dulp.1 

^ I 3tl j^jjuJI ^-llu VI jL$j>J! *•j 3j 1_4 _Lu 4-la^jJI ^-u-^-tTuJI 4 £jjv £_plu 
4 -lli.uJ L> 


-3 

dxjij <_JJ_JJ IJ ciJj_^Ii-4 (j_u^Lc ^ > ., ^J_a ^^J,| (Jj^JLl £AS*^G (JjZu 

^ U i tiTI (jjSLj. (8 )^_£j mi tl Jjio cr^ 

4-3-jl , .1 tl JL^LiloVI tjy-2 t3-j |J U Mil ( j-a *j->- JlSkHjj lj»3a 

i_jj_uVI ^y.lr. 4_La^L_a]l 4 * miVI ^Ltil ^ t^.,,,II ^ j_3j 3^£jJ,I CjL»_4->JsI 

4_J_AJ_jJI (J M 3 Mill ^-pj C^LStJ ^_La_<_aJI Ijufc (-dj-StJJJ tJjLtuiil J-«L>JI 

♦ jl pr.VI (j\ju ^ I At! ^u-g-tTuJI Jc>. I (jjj < 

jjfcj 60-20 (jrj_j Lc oLt-^J.' ^jJJI I j_a ^-ppill 4-uaij ^jlpn 
- 150) uLa-t^pm ^jJLI 3jIjj>- < ' \ t^>T< ^pj| i"\ 1 .U~lt ^JLuaj diljJ 

. (4jp_a <Lvj^ 300 

3_cJ 4 t**n in ^_pJI lil l lt^ dj^jJLl CjLjla^JU ^j-o (JK uil (-dLafc 

4_Ll_3_i (jr JLc ^-u-^-tfuJI 4_»_tTu I I ^ a i_ij jjjUll 5->U , ,it I LljJ.1 l j_a 

4 t I II ~i i f! I" TeJj .S-ilj t-1 Mil i kj^aj jl 3j^ i 3 JSLii jiejj jl 
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4_>- l_<_u_a J_j13j ^J! 4_j_LXL^_tiuJ! CjLjl^_>JJ (jI Lulj 

U mi tl y* 3jjJL3J»l 3 j!j-^JI 4_j_^ Jjl3~t tillij Jl^L^JI ^_La_<_uJI 

^Ul ^ tl «L>.j^ ^L3 jjV 4_?£_uj £)£Jj uLa_jj>JU j_>Jl ^1 

^ I^> <n 11 (jyj 3jIj-j>JI CjL>-j^ <- 11 mLuj 3jIj^>JI yz 4_ui£' J 33j 4 _jI_3 

J-^>JIj 3jIj->JI (j! Jl3^ 4-15L^j.> 3 c-JLiHil ^3 j V 4jLs I Jl^jj 4 Jsa_L>JJ jj>J1j 

* JA33 tSj^n ck 

4_La_<_ulciJJ3 j 4$il j-Aj 4_I^L>. 3jIj^>J! J_3Iuj ^ jJ! «U». ..j tl 

y* 4-C^-3_4J 4133 a 4_c*.L>.j 4 jI J)U Mil Ji*|j JS1 < nit J^UJI c_j^_uVI Co-L U 
£)l_3 y£ JLSHjVI £j_<iaJ1 3 jJl 3J 4^5t_ujj iCtijJI CjI3 y& *I^JI 

4 ♦ u,i\ ^L«l 3jJLc t 3 3j V j_^JI <j-° 4 _j_j>-L>.JJI 4jIjU4mVI 

4 <»n 4-g.j. 311 4-cvLwjJI 4 jIIjU , ..Vi 4 4 L^JLx.1 J ( j-oLU , ,.tl ^J| ^,14 M t fl 
3jlj-^il (JL3 ILjI £_L$_i L 4 iSLl ^U! . ,.tl ^Jj 1 4-t-tTuV 

.£jUJ! ^1 ^Ul jJaJI ^ J-^JL 
4 1 < nVs U 3jlj->JI ya Ujl>. Jl3_3j V 4-C^ 3l»l CjL*_^>JL1 £)I (y-*-£ V ^Jl3j La 
(jl ^ 3 M j 4<U 3 4 (J-43 —->JLj 3j1j_>JI (jl j 3 4 ^ 1 r, c—JUnJl 4 j ! Jj 

^_H_J J 4 ^\jL.LM^ Ij ^J-LLga 4 t> , ,,lj < 1^3J | y2JU J_3_3j 4_C^_3i,l Cj L*_3^>J, 1 

4 U 3 1 JlIc t_jj_uVl JlIc. Jj_usjILUj 3jIj^>J1 

J_J_4-s 3jJlIlj 3jj) 331,1 3jlj^>Jl 4_J_^ 4^jjl < tilt J^UJl C_JJ_uVl 

4j1jU»..VI 4jj1j^>JI JjIj-*J! cJL^jtlu-ul Lo 131 4_u^L>- 4 ljl4 L« 3 jLc 

3jlj^>JI Jl 3^ ^-3-U tilljuj 4^ r JjL*_ll c_Jj_uVlj 4 ^L>.jJ! 

j» 11 4 JLxjj I yulLuU l_4 I 4 41 /^ j 3j)J_3^Il 3jlj-stl] ^_x_4J_LJ^JI 

^1» U..V1 4 to 4 mI^j 3jk)3<7U 3j1jl>JI 4_l4.<jj ^J_i_5j 4 4 < ii3*i ^sUl! < nil 

.jj^sUi! ^LuIuVl 4 _^-l4 ya */20- I 5 ^j-dlil ^la_4jJl 

jj_4ijJ t \^]| yc 4-C.^3II 4a^»L>.^Jl 4 _jj_u^ 1J . ..VI JSLjJl jLll>. 1 ^jl 

yA 4_2wL^Jl1 3Jl>.j ijr Lc jJI <U» <>>H Jjl33 ^l <—SJl^j (Jj LulJ) Mir. Ij^al 
uLaJLtiaJl) L^-jjljLv LT ic. ( Uj ♦ .>> tl 4 ^u3j 4_jjvL>-jJ 1 4_jj_u^1 ^ ,,, 

.(^^yli.ljJl I mII ^1^3Jlj ( „tl ^^>«J1 
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6J.i vJI 63lhJI 


lZj I ♦ ^ I I dJJ Jl£ ^ *>• L , < ■ 11 4-Lt-u-^-tTuJ I dj Llc-^- 11 ^J3 Ufa 

CjL*_^_>JU * ' Lr~^~^ i 4 _*_jIUu JlfLcul 3 JlC. dJl_<_A d r j 3 1,1 

Ulj <—SjJaJI i_£jJo ^j-c ^JutXI l_jj_uVI <JV Jlj 

Jl3wLj ciUjLJj <_3 j_LJI ^oiij ^j-c ^_3tJj JVju l_j^UVI jcVVI 

4_usUI U i mVI ^-uaUaj c_3iH3tJ tiJLIj^ t4_^L>.jJI 4 jI j)L> t «VI JVl_i (JSUu 

:cbuLdijl p i ^ 1 >11 d 3 j 3 t,l ol^j.1 (_ r £ 

q-a £-4^>«-tl I JlA jrGjljIa-tu^ri ji £*J>*XI 

(jj-SLj t4_l_tie_«_uj _}ljJ,l JjL-oJI ^Jula l_j j_uIj (jCt-L>»L>.j (>GjI jUml 

(j-o^-dJI 4.».(fuV ^_C_<_uJ ^ jJI t ^1 A <^.tl £jjJ| £)-4 4_LiVjUJI 4_0*U.jJl 4 jI, „V1 
1 g **■ U mi u I U J 4 4_jlV IjJI cUvUjJI 4 jI jU < »VI Lai iJVljJI ^1 jUiJL 

3cLl£ Lj_jI_33IjI 1>U ,„ 4_L« J_»_>i_j ^1 CjIc^LLJI Jo. La ^o-jLVJI 
Lkjljio. (j-uUeJJI Ct-uJ U- L u Hg Mill 4_*_cL/ 1 (j*s\ li-Vial 

cl 3^-11 (j-« ^j-3j L^U (jOj| , ,.VI 4 JL- 0 UII 4.^1 M.Jt 4 -ualIILj tCr LVljJI 

^1 4.1 IVI jlII 4MjU> «,.V1 J_coJL BjljoJI JLSHjI 
1 3 i«-"wla Cdjj^_5 4-lLV| jJI 4 j! j)Li 1 <iVI c_Jj_uI j-CJ 

JlIa£ 4 2LJ^I jJI 4_o.U.jJI 431^1 jJI ^-Um.II ^ cuJjX I ^LtUI 

^J-3-J 4_L.LVI jJ' 4-alj L> I „MJ ^1 3*flVl UmiU ^1 ng Mill 4_*_ii»1 
^xiLtJJI ^^1 4jIjL> , «.Vl jl Jl>. J 3" m 5j|^j>. ^J| l^lj^jj 1 ^ <^1 a\ \ 
3jIj_j>> 4_^vj^ La-4 4JLVL jUI JjLoJla l_jj_uVI ^1 (j_4j 

Ijl^J LuIsj-c. 1 ♦ L>3^ ^jl3j (9) Mill tJjLaJI 

£_<a_>iJ,! Ijub :3 jl>.!^11 4-ljvLvJJI 4jIj t-^Aii^Tt^3 ^^>%X\ —2 

l_jj_uI L 4JMV cl^Jl ^j-4 4-Cj-iLoj 4^LLIi 4_j^.Lwj 4 jI jia-i-ul ^j-4 

^LuIi^U 4^>.|jll 4-uJuJ,l 4_5t_uL-^JI L ,,, ^ILj t 4_u Jl»_c 4_^-j 3 ^.Lc. C-t-ulc 

^Luai^li 4-^aL^VLcl 3c La^ LuL33jl Lsr U Ml 4_Lc cN-Laj ^ J7 _cu_c_dJI 

4-jja.LvjJI 4_j|jL > „V1 j| Jl>» JMiw ^u-^-dJI 4-t-tTul j^-4 JlJjl^ t^_(_u-c-(iuil 
^il ^j-4 ^jl^oJI j_uQJI (J-3jj L^L-calcL 4j%_uLudil ^jL3HjVI ,„tl 

3jlj^w 4^J^ ^1 (^jJI J-4VI t4_i^ jUI JjLoJla ^jJjlII v^Vl 

.^cc>«i,l Ijl^J L-cIajX. 1 «L)id ^Jl3j (9) JSLdJI iJjLaJI 
J c ♦" I in ^jPJI 4x,j-3il 4 j mi 4 Mill CjL*_cc>J. I (j-c ^vj-cL^oj dJL_A 
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4x.j..alI i n 4 Mill CjLlx->wU : (9) ( J^-J< 














6JL» ^ JI 6t§lhJI 


JUaI^VI 4_iLjLii Ci i <nt L^j I j_lC. 4_u JlaJ.1 uojMI Jju <Ll>.L>.j c-t-uLj I 
4 At,I cjLu^>JLI ^j! 3jLo<V! jju>o <bl 4 L_ljL_a]| (j\ K miU$ 

jl <v <<o~ tl CjIjI i 1 r.l (j-c. 4_^.i_<JI 4j «i i tiTI } (j- 4 V 

<Lc^j-c 3j>L*J1 £j-a\\ ^t-u-^-tTuJ 1 ^_^_>JsLb t4 _Jl*5_»JI CjI jL ite.V1 

$Jubj (oLclj^) CjLbL_u_a 1 $ M) J ^ylll 4_c.j_flj,l c_x_uLjV| Q-a 

1 ^i♦ mij 4-lISkJI 4j>» L.uX\ ^ic ck^LcJI (j- 4 JuaUcuJ V 

4alJ)U < nVl C«-LUJ 4-tAfc!I 0Jab ^yic c-J U lt U 4Jjbt_« 

^ U , ,,V1 cLc.,J_<JJ?C_4 Clt-L^J ^ L> , ,.i t Js^>J| 

(j-* i dVi 4 1 $ m) Cjl_clj_b Vj 4_t^ljILd 4i 4t" Mill 4 _cu^L*JI 

c-JUJI U 4^UI j_^>JU l^liAj ^1 2LKJ1 ^ ^LuiVI 

4<4_l^L>.jJl 4-j'J)U r ((VL ^yjJULlI <_JJ_U^M JLaajI 4-La_<2_Lj JLlLiS jJvVI ^ jl Mill 

^j'*' * ' \ ft ^?e_a pj ^ f 1 ^b 4_2 _l*_uo 4_lLv 0 Jab (JLaajVt J U, A < j_l!jlj bl 
JiJ j> ^1 C-Jj-^UJ ^1 ^jj Ji> ^1 4 -cUaJI cjMSLjJ.1 

c_jj_jJVI JJlxj J_aL*_ 4 i—b^Lli^V 4a?e_uj 1^ I 4-jljU < mV! 1-4JJJ 

«4_j^»L>.jJI SMjU , ,.Vlj ^jJulII 

CjL*_*o>J.I 4juLfa]l 4 ^jLcuJI ^ 

(^.<_il^-jJI Cl<—(j- 4 4 -^-mi tl c2jL*_4_>l 1 I 4-Lt-u-^-tTuJI 

(j BjLjlII 4 \-$1a JSJ 4_u_u4_uJl*JI J 

4 i j ( mjJI jLlILvI 4_lIc. 4jjQ] (jL-ujVI aLo! jLji^ 

L^iIjjIj 4j < ti4 wit! uLu-41i i(_jjJLLaJLl 4jjQ] 4 _jJLs_.1II CjII 4_^j^LU 

U i c. 4_jjI^_jv. 4_^LLd ^yJI 4j mi 4 M»tl 4 J 3 LL 2 JI ^j_2j 4_llH>J*l I 4 JK miIj 

1 4_lilit_43 4j si .^>"1 <*I l_1jJ d Ah^ CjULISLjj 4_lilit_43 SjI^jv CjL>.j_i 
g-ljjl 4_L1 dL1_x3 jJ_^_*_j (jl 'j,1.1 jl p "< q U ^j>-4 ">■ >“<tl (^lC. l_aJ5cj Lab 
.4_JLc. 4_jJLa^j B^LlSL ajjlLaJLl J^ulseli] 4_liH>«_lI CjL*_^>uU 

t L^wLlscj 4JsLLaJI q^\-u^~>~ ei&^ju 4 jI JuJI j£j^j tlh 4 
4_^_*_c j_<b l_xjL>JI l)La 4 J 3 LL 2 JI CjVI ^ t*t 1 (iV 4 1 mi ifL j 
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6<_ijuju0uujjI &3lhJI 

j I 4 >>> A4- /^ 3jIjl>. 4j».j.i 4 jjI^j>. 4^Us L^j ^ 4_jjllaJ,l 4^1 LJI 

4_jjLLl 4jjllaJLl 3jl^>JI 4_>.j_i 4£jjla (jl i4_JLc j| 4 U , ,,j~ a 

LljI L-LJoj-S jJ_3 *<- « < mLUI £_4i>JJ jL l l v I j^cj 4jI JlJ 1 '<* <<Vi 

4J1 4 t~ t mV <L*_3j^_C Js 3jJLJsj 4_JLc 3jljJ». CjLvjJ pUtl jlifcJ ^LljV 4j>.|_3fcJ 

I j_a ^jLs 4 _j_jLjj^JI LLJI jlJjj ^ jt 4-tcl m^iII cjL lU - ^ JI ^ 
i j r c. 4_5e_La_uJ,I CjU^I ^j-C. j-LaJJI 3jj)^_ l4 4_uL31j Sjj-t-saj 

4_c^.^l_c 5j_^jJ,l cjU^>JLI j^I CxJtjJI I Ji-u Lajuuj cjU^>J.I 

<> 1 ij-cV *Ldt i^l>ji <>c us la u? 4Mi uai j *> u 

j-LaJjl LuUij IJlA ^jLb 4_JjJJ,l CjVLsjJu-uVI 4u£JlJI 

di <> i.im.11 .2LJUJI Cili 3j£jJH ^ 

(jl ^ Jj cilij 3jlj^>JI CjLvjJ JlLa ^Lul 1 3 K 4j V Sj^jJll CjL*_4J>J.I (jl ^ 

<L> 3 < m~ 0_pt_j 4^LLaJI ^j-o (J <<o4l <Lt £.jj ^LJI 4-t5Lc-j CjL*_ 4J>JJ ^j_c £j-JI I JlA 
3j»£jJlI uLujJ I (JL^Ju-t-uV 4 j 4 - iLgjJI j 4_uJjJI CjIj_j^_lJI 
. d .A4- > ^ 3 jIjj». CjLwjJ ^.Lc. 4 jjI^_». 4j9LLs ^LJI 
£-LJl ^1 4 j>.L>JI jj_u 4 j < <1 4 Mill 4 js 1 Ult 4 jjI^l>JI CjI ajiLmII 
(4jjJ-o 4j>-jJ 90-80) pLUJI 4 j>.j_} 4_lJjj 9 3jlj*>. 4 jv.j_} ^lf. 4 jj|jj>- 4^LLs 
t Jljj_uJI jl ^LJLl^ jL> 3" 4-^1 /<^tl oLiUai 3jL>JI ^Ul cjVLulL-uI^ 

j-L^I ^MLI ^fau ^ - J oJI ^-^>JLl jLjU^I j 3jIjj>JI 4j>-jj J!l« 

1 ^<>>♦ 1 (jLb 3j^jJLl CjI♦ gif 4 -ualIILj L«Ij 1 4jj)IL iU 3jl^>JI 4 j>-j^ 

a till itbjuaVl cUjl£j .oU-jjlJI J!u ^ 4 jjIj^JI 4 ^ LLJI ^LJI 
(j^mi j—tijj_c ^ j? _b 1 ^ 1 ♦ *>»j 3jujlc Lij-4J ^ L - j ^ jy iJi ^a>ai cjL*_^j?e_aj 
.^^>.VI CjL*_^5e_ai 

(j^JLJ Ju>.Lj 4_J_u-^3j 4j_uIj^ j-«VI «* J L>**n 4 j>.L>JI ^JlA JlLo jj_u 

4_3la_J,l 4_p^l_J,l L_S^Jailj ^ < »4 Mill ^LaCuV! ^j-sajLuai* jl uf.VI 

4jLu^JIj L-u^pJI 4 3Klj 4 3hU CjL»-4J?c.4-L1 4j si oViaVI d 3K"tlj ^LjufcV! 
Cjlj^-JaJI ^^jlj CJLlA j-^Iaj Jl 3^ dl j ^l 4^LtIs^fLjj t^^di,l j-4^. 

JU_»C_^I Jl-i_>J jjyJLlI (4—J5Lc.ai CjLaj-JalJI 4 _uoL>.) 4jjUdl 

jloU«d! JiSjl4JU- ^IjL^V^>.Vl ^1IjiVl JjjoL^J.1 
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6J.i vJI 63lhJI L^^lg'iVi 


\\ jl>.,jj I ^jla 3JUJ1j Li Vj t 3jJsjUXI 4_>.L<-uJ.I 

4_3_L£Lj (_jl i n Tr \ dJij ^4-J^U.I J_4^>JJ jLuiwI 4 \ t nL-uVl Jl>. 

j-taJJI jj£_J jJsljJI (jr^J tCjL t - ^ J.1 £yz 4 3h^JL1 g-JjjVI ^ 3j1j^>JI 3Jl»j 
(j \ju Jl>Jj ^JlII J1jl 3JI J-aL*JI j_A 3_}Lc. A «^**«aVI c-<jL>JI j_4 4Jl Mit,l ^1 
jjjLJ j_Aj t4 j mi 4 mi tl 4_^LLaJI j_4 3_}l_bVJ CjI rtjjt-u tl ^4 to ♦ 4 jLitC. VI 
^Lul JjU 4jjlj^>JI CjI^ii 11 l_4-*-t_t_uI jLa.U I 4 1 jJ Li-o VI t_ « 1 mi 11 L—LiTu 

4u>oLLll <J1 4*~ mJj 4 j mi 4 mi 11 L}L>JI 4 to mJjj 4-uLjj^SJI 4^LLaJI 

♦ 4 3l~^U CjI rtjjto'ttl ^<u j_4 

j_4 4_Jl_c. 4 -h-oj (JSk-iuj j-JIiTu-U ^LjuuiVI j! LLCjjILsI jJ i jl». I i _ <_)Lv 

CjL*_ 44>J, 1 ^Lcl 4 i3r, mm I JlA jLs l_4 4 3lo 1 4 ( jy KLIl ^LjuIiVI 

Lt-cuVI j_4 VI 3< V L^jI cJUj l^^1 t “*■ 11 /il j_4 43 ^ 2 -^ 

4_c.j_3J.lj 4-a-to i ti11 CjLlaj>JLI £x u 3 jj i/OQ-4 4_jjL3J.I ( jr 3_u 4 JUJI oJlA (_^J 
1^-4 J^VI c-i-U^u ^1 2LvjJiil 4 JLl 2bjliai 3 jIjj>JI 4^j.i ^ ^ U 
. gJjuIiVI 4 tjjlo j-C, jJa-Lll (jiaju 3 j£j-U CjLju^J.1 ^ 1 JiitTu-u I 

4_3_j_9J 4_3j_*_4 ^4-J^HI ^ mi 4 mi 11 j-4J>JLl jLllvI i A to"j 4 j I 4_us^L>JIj 
^L^IaVI £-U3 J_4 J-UlUIU 4j ^ 1 VIJ 4_jJ_4JlJ Ij 4-LU-JI L_<_J IJ_>iJ Lj 4_Jl_u_^_3jj 

. C-Jjltoll J_4J>J.I ^JJ jJj-3j Juc. jLpC.Vl (jAJLJ J_4lJJ lII OJlA jJv | j_4 jLjVj 

CjI n-jjJaHtl ^£1 «>*aVI j_uju 3 U>,,. 11 CjL*_ 4_>JU jl 311 LuSL^j 4jI j_lc 

^1 «<o3 L 4 - 4 J 4jjJ_c 4j>.jJ 70 -60 3jIjj>. 4j>.j^ i _ r ic. 4 jj1jj>. 4^LLd i A to33 ^jyllJl 

t4_jJL*Jl 3jlj^>Jl CjL>.jJ <, i \ to33 CjI 3j ito3U 3j£j_t.l CjL*_4j>J. 1 ju 

4_i_ulj^ j—4 V! 1' > 1 k> **« j 4 ■ U < ,.j " tl ^jlII 1_41j jl 4 jjJ_4 4j>«jJ 200 

:~4*m+J t MlhU 4djt 

j-4 j-tTu-t-J 1 CjV l_4-*3_<_ul j_4 Ij-L-t^ Ujjv. 4 jj1j_>J 1 4^LLaJl (JSLtTuJ 

^^yjl^jJI ^jJJI (^JJ LjjJaJ jJ l_4-t^ J »3%4l JSLCij 3jj_t-sa]| 0AJb Hjj i4^LIaJl 
i *1 1 ^~m nil Jujjj ^yltil 4^LLaJl ^jj ^yJj jto(tl Jju 4 ^vLjj^_j ^ jJl 4^LLaJl £ j-a 

{j\-br mi31 Cjj-1_l! 1 j_4 JuJulII 4_uLjj_^J 1 Cjljlir Mill J 4 >"i < <i3 VJl4^ * L$j 

4_jj1j^>» 4_^LLs ^^1 <?LjJ.l jI ^Jjuj i4_Jj_Ul ^LJLl 
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CjLwLjIoJ j J, < JU^. I ^Lc. 4 jI j J^xLaJj j 4 ^LLs 

ij - ^ 4jjIjj>. <&LU 4jj) 1U U 4^LLaJI O-p- «LL>-LaJl 0LJ1I C j_c j_jLu-aJ.I 

jI_?c_lII ^Lujj oLX\ JjLUl j cjLjLLlJI 4^jui 4 _l<-uJJIj ^_aVl cJJ 

4^LU ^J! ^LL>u CjIjUt, L t - u ^ jv L^Ua 4_uLjj-^SLII 4-SLLaJI JljJjj CjI Utt a ^ 
4_ollL>«J, I 4 jjI^_>J I t~*l 7)^ .U"tl ^Jl d \\ l ~\\-*. A.^tl 




:dl4l 


3jLU JjlJ_<_uil (jd-^t-t-uTu ^.J-OJ L^jT d_U_u_4_(iu]I CjL*_a^>Jll Lii^TuTaJ 





jl Lll • j. I <L>JL-s 3 t ^ Xj La ^Jl L^JjljL>. <L>.j.} 

t4_j_cl_LuaJI CjLilgJiU 3jL>JI 0 LJ 1 I j’Lulj 1 <ittij a**-~i 1 (iVi^ <Lt£.l_u-saJI 

IJl_& j J ^ ^ 60 ^y-II^-11 ^l—JJ 4d*.jJ £_bj ^JjL^OJ 

.^JlA CjLvjJ 4_JLc. ^ 1 AC* t J_ajt3 1 j m mi d <>. A-^-; 11 

C_sL*_a->LU 4-Cj-a_3e_a 4 J1114 Mill d^LLaJLi 0LJ1I 

Cjl_*_aj>J. I (j\j oLjXI 4-a-U 1 nil 4 j <na Mill 

Jj-iLJj cit - L -'v CjL*_$j>JJ (j- 4 ^LlI,I clJj-stlu 

J c .i i ~ i2jL«_«^>J.! (jJI <j-° ek-Vj tP! (d (j-a 

I ^-uaLu^j ^£1 oLjll i_d^J3tIu La-Lo u 0LJJ CjLit_i-h_a 

^LjXI (j\^e-uul 4 al^> 4 (Jl a»~ 1 mI ^--Ltlujj t^jl^j>Jl (jjjLujJl 3j-ALli 



J-aJldLJ d ^ Ln <M ! 4_u_u_<JLj Lalj ; d ♦ ^ Af. 1 AC < ^LX 1 £j-a 3j-u^ CjLl^ 

d_u_u_a-tiii 1 CjLjUt^oJl I 4 JLa-*Tt-t-u 1 ^luli^ (jj_a_j_caJI ^JLc. 

1 UU4- ^ ^JlSj ( 10 ) (JSLxIIlII . JjLUl 4l 4 »*n hU ^dae^>Jl 3^_L*_uai! 


LlISLla 
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6J.I yjI 63lbJI L^^l^iVi 






4j< ii^ Mill £sLkJL> oLjJU (j*. V«n~ :(10 )J<i.~i 
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J ■< t1 A.1 t^> )\ ( J_4JU 4_U_u_^_tiuJ I CjLjUe_ca]l ^£i 

60-30 jlj_3_4J ^t-u-a-tTuJ \ £^J>JU f^gjpLujjQ £jjQ ^ic.1 ^c£ll.u.A ^LlU o'>* 
aUt 3j!jJ>* £a^>JJ Ml ^1 Lc (j-u-a-tlil 4-t-tful tt*> 3 ml * ^juj 

j^>.ji,l aUt Lai tcilijii L*_u 41^ Li^ J-Sjj 4JL>J.i j^>.jJ,I 
4JLsL!L^ *La 3 jIjj». 4_».j.i t^y* 3j!jj>. 4_».jJ 

aLaj £)lj_>JI aL-a £ji_j 4-3llSJl 1 j_A> 4 ^^j>J,I aLa 4-blit^ <j_a 

^yic.1 £^j>JJ aLa j^Jlj ^j-3j 4^jl>JLI 3j_3JI J< ( »j ^jJI j_& £aj>JJ 
^-t-tj-^-tfaJI ^Lt-<ii»VI Laj (J-3_<-uI jjlj aLa 1 ^i**-a 

^j!j->J! aLa 3 jIjj>. (^A^-l 4d»j.i Lr^l £-^>LU *La 3 jIjl». Lj^l^ 

J-j-t-tJ (j_c ^LlU lLL^o ji a ~<i <n ^jlj^>JI (jj)3j < <itl 4 jtaf. 

. I fU j-aJ>JJ (jr^i 

<jrt_J 4?Lj_II tiljj-3tll] CjLst <>>1,1 ^ic Jial*J ( jy lil (j\^- < <m 11 4 a 1> >I Lai 
^^JlI j-aVL j (j.gj l! CjL*_ a^se-aii 4_u_uJJLs ^_^j_a ^jLs CjljLa->JllJ 

(Jl a »" < m ! ^j-a <_3 Jl^JIj t( j>>3V <a ^j l iu-a jI L&lj p .t.u.a ( _ r 3 (j! 

J-altAJ ^Ul 4 ah iVI £-« 4 jjL3_U_j 0L1XI (J^sz-ujU ^Ltaj 3aLa£ j_A CjLst <>>1,1 
. (^jIj^iJI CL^ «'< tl S^aLIo ^Jlc. 

^ <<ia mi11 ^1» miV 1 jjjlJLa 4^j_*_aj L^jjI^js. 4jv.j _}J t4jjllai,l 4_<iwL_a]| ^LJ.1 
, ,,j CjLajUU s>Jub (jr lc. IJLaic.IJ iCjL*_a->Jsl ^Ja-i-o ^ic. 1 .j3 «,. ^jlU 
tL^_j_b 4 ?Lj_U CjVjuta JuJl>*jj 4jj 1UU CjLxa^>JLl ^JlC. jL l l > .I ^ a <^ll 

(^-l aaJ all ^-a^>JU ^jL>JI alii Sjlj^v 4 j>-jJ (jru 03^ 3jL*JI 
aLU CjVjui_a (sr [£. dJ3 JialAJj i '^iy LA 5 ^1 y>- 4_JI ^J^IjJlj 

^_aVI < »I|ll ciJJjJj i ^-t-u-a-tfuJI ^IjlcuV 1 4-La^j 4 j^I & ^_a_>Js I 4 j>>L<- u_a^ 

4?l_j_a lLLj^o i-'Sx-is 4j^la 4 j>.jJ 40 jl J 3 a; aLa 3 jIjj>. 4jvj^ 

4 m dil ljj . ^ylc. Cjlj_a ^LaJ CjL*_aJ>LU J-a^J C- 4 ^t_j 

4_t_ tit I 4_u_uLui]j . ' 1 .->. -^> 1 j tl jAij tljllA 4_jJj_UI 4-u-u-a-tiui 1 Cj Lj Lse-iu-U 
j-u^LII . ^a^>«JLl 4 j>»L_uJ, 4 11 m ?Uj Ju Jl>«j 4_aLc JlC Ij-3^ 

^_la ^ll 100 ^j^Luil ^ ^ ^ -iJ^tJ 4jLjLtoiil CjULse-t-oJI ^j_a 

^jLtaiJ ^ mi a mi 11 4_>-Laj_a <Cul£ I3L^ t^aj>JLl 4_>.Lt^La ^j_a j_jj_a 
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6JL» ^ JI 63lhJI 


Jj-C. {j-A (j\ j^jJLj jJdfcjj i jll 200 (jljckil 

^j-a (^jI *_ yj _i_u_j_II J_jJLHJ 4_ljl_c. j|^-$d Jj ts >jUl c-<-ulj I ^ oLJ.1 

. C-c9jJI Cjl!i t ^£> 4jj1 i.o^VIj 4_l>.jJ j-tSJi-ll 4_p-Li]| {_yc> 4-a^^Lo Lc^_uli 

L^_l9 1_4j fJL*J! (j-A juJulII (jj£ 4-l<-u-^-JuJ 1 cjUbt-cuil ^JL^-tTu-ul j-tiu-ljj 
Jjjj J (s~l 4J (jLLjJj LjJ)J_<_uJ U t til^J «LUj-*J! JjjJI Jujutil 

(js> * ) (jl J_) tU <?4 J1 4 < «Vl (jjJ-C. J-«V1 Vj t^^JL^VI Jl 4 Mill 

1_l.L^_^ 4_t-t-u-^_J oJ 1 cjULst^JI ^jull^lu ^j_S3 4_uj_*J! JjjJ! 

^JL*J1 mi 4 M»tl CjLjLit_taJI £j_LuaHj c JlJ Ju3j (> 1^> i m!*4j 

OjUL >-VI 4_JjVI ^4J 4j| JJlC. 0JJLXJL& O^-J-3 4-LlI^ CjIJ_L t_u Jl<-4 ^j^jlII 

. 4lu Jl>. 4_j£LuI£Ll 4 JjL-U^J 3-ijj»4 4 l/1in V~4 tllLcLu^D JtLfujI 


Jl_Lc.j t^jLc j-_ LJv J 4 j I of, 4 J^Ljij 4^Jl1]| 

4_L^Jlj nj I 4j Ml 4 mi 11 4^LkJ1 CjLoj-lL^j 4^ Juil <±ujJl>JI 

4j mi4 mi 11 41LLJL 4^Ju]lj i 4 a l**r>t 11 (j!oljX,}U 4 I 4*~ Mill CjLLuJIj ^^L-ail 
t^L^UkVl ^3J-4 ^_L>JI ^J| CjljL4J>JLl 4 -L<-uT(S»LU 3jl^>JI 

3j 4 -%-Vlj CjI JljlII <J1 4»"miI 4j>-L>JI jj-u I Ju4> 

. 4jI_LlII Ji*|.i <^-11 ^ mi 4 Mitl £-4d>Jll (J-A ^£j|j^>J| J-uQJI jj-j-li 

^ jLsr" 1 Mj Ls-Lu 1 4 ^ Jjv I ^JlSzUllmJ 4^1 U II \ 4_x£ JuU (jLollaJ LiJLafcj 

CjL*_ 4^>J.I (j^_5e_caj ^ILj 4j^Juil ^LtlJ 

j! 4 -jLl.JI 4j£Ju] «L>.jj_ 4 4 U>. «.l j\ 4j1_LiJ 4jl^J £jja j 4j mi 4 mi!1 

J 4 ♦ ~ Ml U ^ Ml 4 Ml tl 4->J. I 4 cJllHitJ t^LaTiAVl J-4 j-pJ I 

d >^1 A .^ 11 pj 4 <VI ,U! J- 4 -Cli.u.U lLUj ^j-C. clJ-^l ^r\-^e-<-uT(J 

(JSLtTu cUI ^Sj^-A JiieTu L4 -Lljl^ icIj^JI ^j»3?e_4 pj4 1 IjljJlj>oj t4_^m 

4-4-tajV 4_u_u_<J Li l_4lj 1 (i 4 cl ^^1 ^jUdjJkjl ^Jri Si I t_sj_uVl 

4jjljj>. CjVjI_J_4 ^ 4 />*Tl 1 *jUs ,U! ( J_4JlL_uJ ^1 4j mi 4 Mill d dl Utl 1 4Sfljall 

clj^ll (^1 ^■c a^ .caJI J-^II (>« ^^LUI cUI &A 3jlj^>Jl J2j L^J-^ iSj^ 
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. j^JI Jib ^jU! 

i j ±J 4 4 \\ q na miUj jjJwL-uJI aUL 4_x3 JljJ! 4_4-h-i! L-oloifeJ Vj 

e^l j-uhl! J2U SL^kll 3L£L*)M BJ^Vl <> VJ 3 j>L*I! *U! 

4_a_h-) I 41 a U lLUj ^ 4o£JlJI j*Lhj ^^L Lalj 4 4j LuJ I Ji-lj 

Cj 1 _*_<J_J>Js I J Jl-C. JS)^Li3 J-jiaJLj cijLLAj 4 ^_<_u 1_<_uI J^LoIiJ 4?l_Ji,l 
\ s\ I 44_L>-L<_uJ14 ?LI! jj!jj>. 4_j^LLII 4-u-u-<^t-"uJ! 

. 4JJ)1U1I fiL^juJ! J_a^>* jIjlIa 

4_a-h-il 4_>j)!HI 1 $ mi 31 4^Juij 4 _jjJ_LI! 4>LjI1 3j!jj>. «l>.j.} (j! 

^Tt-i£ a!^]1 ^ir t n") ^ ^L <i La| 4 4 j ^la 60 ^>. ^1 40 LI! £y^r <«" 

c^Mliwl la-u^JIj 4 4j^Ls 35 ^ J! al^J! 3j!jl>. <l>.j.} 

j-saj cjL»> 1I ( _ r ^ (jituutl! *1 ^J! (j! j_a uy ^\h *11 3j!ja>J! cjL>.j^ 

Jj_^JlI1 ^JJ <L>.L>J1 3^_4ojLj_ 4 ^LalukV! £jIoj_ 4 j-pJl ^1 

aLIL 4-LajLJl 4_a-hj| La-La 4 ^jl>*I £alj-a £-a (^jlj^J! J^LHil CjLtla^. 
aUt <>« jbsb J! J_iU JU*2 oJ ^ ^bJ! 

aLU fiL>.j^ (jj-5Lj L)l <.*! Ulj <-dJ5 4al^Jl cr^l L^bjJl 

J->Ui o* E jUJUI*II *>!>* iSJ^ J^bU cPl 

. 4j e£us 4j>.j.} 25 -20 

4o^j3 ^LL_i 1 a A_L>-1 JlLaa L)L15 Lj-A U U4- ^ (ll) Mill j jh j 

(4 j ? n a Mitl CjL*_a^>«I!) 4J3LLJI ^Lajjclll ^LLj ^j-c (jLjSLj La-^jI ^uaLIa-lJI 

4j1JlIIj 4^j!jjJ! j-L>Jl I ^13#t ^Ltajj 

3j!jl>J! «L^Jui! 4 at^ il (jy^ 4_aLj! ^1 Jiir~ 1 m! 

^JlC CjLsjI I 4JI a»" > »lj jL^-lI! aLj! ^ < «ia Mill ^1 9 ui yI CjI^IL^ 

. 4_a-bL*J! cj \j^\ ^I (JLH! 4.44.4-4^0]! ^LuHiV! 

(j\j-z>* Lh 3 ^^J-6-^b 4L_^aIlJ! 4 ah il ^LLj 

^_u^_>J 1) ^ 4-00 5 -2 b La^LlS j-j!j^j 3j_l*_oo ^ 

jlj-a! {£j-2*-± [Jj-2e-L^\ Ljij^I! (jy^ 3j!j^>J! , (JLa- tTu -u^! j-jLiJ! 

4-c. j-l^jJ.1 ^ ^ 4_u_u_4-4oJ! cjL- 4->JL! Lh 4 ^-^bJ! ^iwL-a]! a!j^J! 

Lh 4 J- ^ -^L (J 3” i ij 4 c.4- u J! t_j| ^j-i-u ^I ^y-L4io>. ola-^* cJ-^b 
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6JL» ^ JI 63lbJI L^^lg'iVi 


LgjjlLr^i ^-*- 4 L^»jia-coJ ^Cu-u-a^Li, 4 j?c_l 1 j ^ «^^.tl ^Jj 

4-J>»j_} <j_a I u JrU jUI *l^j| 3jljJ>. 4 j>.jJ CaaIjLoJ iLjJ5CJjJU 

*Q (J5-JJ S-l^Jl £)-£ (JLSjjV! j^Luai 3jIjl>JI £)L^ <=b-u-dj 3jlj_>. 

*lj_& 4 ^JLl! 1 ^1 «L>.L>JI jj_UJ ^ mi g Mill ^1 » MlVI V 

j-ij>JI ^1 gLL i3 fc.i.u T J ^36^]! Ji.1 J ^1 

,4 Tl^JlJ 



*U.L> 4^JG ^ - v 


ji a^ iuu ' <b£ju 4-cI ojI :(11 ) ( jsLt-*u 
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fLkj S j n! a VI a 4 J I a*ll J^sljJtJ! ^y2x JLJ i_di_L<i> £) I ^-liC. 

4JL3JlHJ ^ La 4 _(SLxj £)lj^>JI i _ r -Lu ^jlj^JI ^jjj-stliil 

J-bjJLj V O-L-Sfc-J 4_Jj_>JI CjaL<_U (j I CjJu>. Ihlj t Jl>.Ij ^C<-uil 

4_£Laj V u mi 4 Mill 4Sbju]l ^Haj ^Lb jl 3 jlX u mi a ui ^Luif! dll_L& 
4 i a <<Vn LaJ £^Iajil IjlA ^]| Jj-uajil cu-Lselllj ' 4jbjkJ 4-a-AL.ui.l 
lj_Lua_a SjLlII p 4-Lt-u.^-tTui 1 4_xb Jui I 4_3_La_iI ^jLa CjLvl_c.jl (j_a 
4J1 a»~ 1 ul iSj^FtI t^tb 4 jlc uUfll) 4jJuiSlJI 4b Hail J_}Lua_a J_a_*J 

.a^uji JL^ 

Q^Tij (Jjlj^JI ^jj^itliil ^Llaj ^jlb (j^LuJI aLtL 4 j£JlIII 4_al^! ^b Lai 

^-oj-a-juil £*LuHiV! CjLc.L_u aLoI 4_b 4_L>»LuuiI ^Lji,! £)J^-SfcJ a La (j- 4 

La^j 14-L<-u-a-tTuiI 4_sLLail L^_l£ ^b^_o V ^Hil djl_£^VI ^b L^iLa-*Ti-t-uI ^ali-ii 
l-sLa T t£.l aHI £)Ijl». al^iL (j\sr < <mII 4_a-La-iV 4 i < n (IL JL>JI 

fZ-usJ aULi (j\sr 1 <ntl 4-a-Laj! (jib dli4 j jL-^Hslj 4_d_a-C. CjIjL pnI 
CjIjJLUI 4_»jliai,l 3jlj->JI Jujjlt] (aLa £)lie_<_u) I Jud-ui-a Ljl^_». IjJa-sa-a 
. l^jlj^>* tiiLufc jbjUj ^ cT^J 4 j mi a Mill 4bLLail 1 gj4 jbjlu V ( jy I<il 

CjIj J^laL<i,l 4 j mi a Mill SbHaiLi Lbju ^Illl di^_uil ^j_a JjJjlII lHLlAj 

t^jLLjilj Ljjjlj 4_xSLj_aVl Bjutltil CjL^jJI J^iaLLa Q^ 1 *. |{ ^ S^jLjil al^^^l 

4 j Mia Mill 4^LLail ^1 JiitZu-ul 4_u^_*JI JjjJi 4im ilLj t^_^_a^SL>Jl ^cJlII 
t a 1" m.i SJjLlJI a Ilj^>-Vl CjI j 4—J1 a Mill L^JilaLLa ^Lc. j ' “ 4^£ Juil 

^yil 4^L>JI 4_>.J_} CjIJlj Cclu-J 4^JuiI 4 j>-L>JI^ 4_uj_L>JI l^nUlla ^ Lalj 
^t-u-a-tTuiI Juj-ui I 4_j^ilal I 4_u_u_a-tiuiI d) 1 ♦ a ^i. I Lb 4 _l<_uLlLLj^ t Jlj^_j_lII 
^ Mia Mill J^-lJI ^1 Jl?cIu_uI 0? cr^ La-a a Lulu 4ub Juil CjI jltVia ^uJuaj 1 ^ a j 
. 4-L<-u-a-ujiI 4^LLaii_j 4ubjuil ^jlSLal lj-a-i^» J-a^t-J 
^JL»JI 4objuil ^pol^_c.V 4-Li-u.a-ujjI 4bHail ^1 Jl^sIL-uI CjH aLiuJ^-uallaj^ 

(jr aHil O-se-iil CjLu-uJ- a LfcLc.j3 4_uu^_^I<il Cjj_uil Cr^" 

i^jlj^Jlj j-ua_aj du^SUI La^ 4_uj_»il JjjJI ^^b 

. 4 jK Mill Cj^uil ^j_a ^Jlc ^1 4bLua^l_j 




6J.I vJ I 63lbJI 


:cr *JI -3 

(J_>-1_} 3 jk-u^> 4_jJ_o-C. 4 _jLj ^Li JSLTuj Juj-pil Lu£Lo-» 

4 ji of 31 Juj-lIII 4-lLq.C- (jLb Iji^jj 4 ^jL>JI (j\jua j-t>. 
jk-u^-j *■j 3~ 4—i£L ljISLlq 3lj| ^JLo-tTn-ul c_xjtj tjufc J^.! 

JjL jjfc 3 jIjj>JI ^jLoJI <_j^L_uV!j ^Jl Sjlj^JI 

JjLj_o ^J! 1 j| 3 juIoL-o ^jUJ! ^Jl <J-3 -u 3.0JI 

*£J^' C^i <j4>^ lSjLp* 

(j^J^Luaj (Compressor) lL2.L^ 4_*jL1]! Jl^-uJI 3j-^>.l oj^33 
JlJj_U 4_La_<_u!j_j ^j_o 3jlj^«JI L-jLuT^L (jj5toXI) Lq-A>Jl>.I ^j_3j 

t 3V\M tuLa-cLubil 4U Mil(<_3i£HI) J^LlM Cr^l 

&JJb 3jlj^JI 4_5e_Ctf2-o juIsjJj i4_I^jj>J,l ^JJ 3 jIjj>J1 J^Id 4_iLc£. pli 

4 ofc> d ttUr Lt^aJI mh! 4^LLd j J i-na (j-° Ju ^-3 J_oj*JI j_o 

4 uLar. L<iai I jJ-jJLtHiHl JUjlL-uI 4jljL^JI 

3j-^wl Jj»«.ir<l ^>U! 3 oiU11 j.i.^a cLuLjj^SLII 3oiu 11 <~h 3JL>JI 4 ?j_A 

J_j ^^>.1 3 ^ U d lLIL-LA Oj£± JjL-JI JlJj-uJI ^Ltaj 4 ^LuoVLjj 
^L kJL t j_4i_jJj 4 _jjIj^>JI 4^LkJL J-o- t -j 1 g t ^Jljj_uJI (jmaj 

Jljj—lTlJLj ^_cJlj ^Llaj 4 _oJ^jV! oJJt . 4_u Lij_^J I j I 4-^LulSLJLl 

.AbsorptionCooling ^^L-jaloVI 
jJj-ll 4 _u_uL_uI ^1 < m 4| 4_aujt 1 i«-waVl JlJj-laJI ^Uaj 

4jjL3JlLjj . Evaporator Ij Condenser * 3~,<jlj Absorber (j-aU!j Generator 

tUr L^aJI t_jL^ 4_*jLaJI 4jJui3l]l JlJj-uJI 4 ot^> d ^_o 

CjIjLc 4jJlj133JI JlJj-uJ 1 4_o-lajI J q »*i < nl C.4.LVJ i4_i jJj_I,l (Jl Jl_lL_uI j 

J ^ ♦ n m3 t^oVl JkJj-pJI 4 ofc> d JlJj_u tUj < <i ^ (jjjj-iJI 
• oLUj Luj-oV! ^3^° ^^Adil julaju^ 

jLjj-pJ 1 1 Uj , '.j 11 jjJj oUl ^J-3 j ^Ul J ^^-lLlII I JlJ-O ^Ltu 

4 4jJlJj»_uJI 3jjjJI ^Loj^/ JlC.1 < mU da-u-tijJ 1 jjJ lJ ^ j^-lu_U I ^j_3j Lq-Lu 

Lo-Lu ^ juj-u JI c Uj , hj d Lu^aVl (jL^ oLlij Luj-oVl ^jj-o a! Ul 

JlJJ— 1-JI 1 Uj , ■■ ^J| oUl 4 JlC. LcuJ, I -Uj , «‘jtl JljJLJ £■ LI, I ^J-3j 
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cliVLse-a ^ I c. CjI < IjlA (JjVI JlJj-uJI ^Liaj 

cilljllj i(Jj5l\ j * *-^1 JulC. Jlq- 3 eT<j ,U! (j I db ^UkUl I J_A ^J 1 g»~ < ol 

^A\ ^LjJ,! J-jj —lj jl *1 J-Jj—lj JL^cl ^JlJj-uJI ^liaJjl I JlA jJL-saj 

<L>JLt*aJI 4 jvj jJI i4j^-a diLv-jJ 8 ^yC. 3_}L*JI JJij V 3jljo. 

jlitjj Luj_«VI £J>> ^Ltaj Lcl *l^j| c_3_i_j£i]l JLa£.V 

ciLbj ^jJLII ^ ^ «>^tl ^c, (J^3 4 .(Jo 3-a- <-a Cjb-j.} 3^. < ^jlSLaVla^ aLU 

C_cj_<_uJJ (3^ 4 1 Jl>. <d /-X *->- i a LaJl4_>o 4j>-jJJ (^ I lL2lj_«_ujJ 1 l_Uj_aVl 

J^>» CjI Ju JlscIlJI j-uSLII ciJLLA 4.cLa.»J I j 4 j**- <<ofl 4_c^b_uJI CjIjLlIc. I 

4UmiI^J JlJj-CJI Jlc^3j Lub ^ < ng Mill Juj-Cil ^yC. LuJjU*. ciJJjJj 4^JlLl 1 

.*Ulj ^3-U-lUI Jl_U3Jj-J 

jJuu^jA ^Jl ^-c^al <<o~aVI JlJj-uJI 4-xwlaj 1 4 jJlj^_uJI 3jj jJI ^LjjI ^LbtJ 
4-u-u-^-tfuJI CjU^JLI ^j-33 ^u-q-CJ 1 ^ <-^sl >-V. *VI Ju^CJI 4_j3uI ijr^_3 *c£jlj->* 

^Jl-3 t~ < 4 .4jLiLaIc4J ^Juj-jlll ^1 to <11 ljj-i (^JlII ^j!j^>JI jJu-saJLl jjJlj 

aUl 3 jIjj». <L>.j.i (1)^ kUjJj t^j-cstt-iTu dbj ^J^-ll *UI J<«o3t 3jlj^>JI 

i4jj?ua 80 ^j_C. JlJjj j I (^jL<-aJ j »^Atl A A ^|_4jV 2 \j I U> 11 

^js^hhr <a <lo» <>> C<->iJ ^j)-U (jV jJI OJ^A cJ^- *Ut! J <<o^ 


,m j 4_tL^c. . ((3^4J ^ -c 66-6) L^K 4jJuj-pj| 4_ti^_*JI (J^wl^-o 


\jt Jlju ,UI jlitj JlI jll ^ 


jlitj c_3_uSo c 3^11 t^j-dUl ^1 j_j^lll ^JLc L?cjj_4 LaJlIc 
4_AjL3il oLJ.1 J -V" < <n 4 jJljj_u 4jl af. d U , ,,ldLij JjLoj ^Jl 4 _Ljj_>oj ^1X1 
jiUI Ju LaJuuj idujljz <L>.jJ 32-24 3jlj_jw <L>.jJ (j^£- ^j-J 

/1 ^r.C11 Jj>.|j .U* <>^tl ^yjQ jjL&i J^l <LL>.Ij >L» <>>tl (^jJI ^itji,! ^1 
I Jl^JJ t^JLA J-tig-U c-jl < M-W J^l Jill 5tUI JlJj-U JlII J-aV| 

4 0 >>3V; 4i c U; . ^ jLj ^Lfl JSLCu Jj>jj jitkl Ji-b ^ 

^j_3CJ j-it_JLl I j-A ^LjXI jj-4j ^ajj-pJI JjjuUI IIla ^yJLc 
Jljj-lj ^yil 4 _lUjlJI ^JlA tjifcjJLl Jjxb JijLtJI ^Ul ^1 L^Jjlj^ J-2-9 

3jjj ^1_4jI ij_5t_j_ll J^b ( _ r -^ ^LU j- t it- u j <iUI 

^^- u - lU I Jlj-o^j £_c ^Ul jbtJ gjua 3^Lcl c__tJfeJ ^ j^-lLlU I Jllc^-j ^jj-c 
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6JL» ^ JI 63lbJI 


aILjj ^U! ^1 jJjJLI tj-A 4_S_»Ljj 4JLvj_a ( _ r b J-3lul JuJui 

(j-alil cJiiL>J.I LfcJjuj oJufc £j)»M 4 jUf . 

1 <<•■">**< aVl Juj-pJI jL^>* Jl^>J j^ul LUIdj l Ju Jl>- 3jjjJI I JuItJ JlIjJ.1 
Jl-jj—lTlII 4j>-jj 3jL>JI oLJILj 

. J_^jlII jL^_>JI (3^1 U>tl jjLua-o) jL>Jt s.LXL j 

j_A t,-V*<aVl JlJj-uJI ^Ltaj ^LsLLaJI <jlj_j_4 ^1 £)VI jJa_uJ 

4JL>-IjJI 13LLJI jla±>!>*JI a^LujJ! UiiVl ^ JUJ! 
V ^jlj^J! ^ U^il ot ^jUJt 2 l£,LU! ^jLuj 

^Llail 4 i < M (Ujj . jj>-I JSLtfu tjj* L4J jszj JuS 4-&LI 1 gjtrtj Vj 4^LLaJI 

*^JL 1_4^ cjLw>>JLIj cj>U.jJLI ^^ • '~'~ i * S J\ jljj_uJI 

J-jlaj^jA £_J>_a £>£. *UI *_i$1IaJIIj JlIjII ^ "I 

cjL*_^>JU (j_a ^jLUI jL_>JI pUI J< (_(.i J^.jJ.1 I j_& i^LUj ^AilJl 
.*UI jLt-cu jl 4-U-u.4-tTg]I 

JlJJlujlII pUI j»t3e-uJ ^J-2 j (^JlI! j»3fcjJtt (^j!jl>JI d^Jlil “2 

4^>.j.i yj^ v 5 j^M ^Ldll ^jSLju J^.jJLt Ijla Jiitlljj t4JL>.lj 
j_a j_L>J I qA ^JlJj-uJI J_ 4i>JI c_j! , .h^Lj LfcjjJiJ 

( j_c <L>uLl1I 3j1j^>JLj £>>*11 -3 

OJJb £jjQ (J^l-Vffl L-J-5CJJ jujufu ^-Lt-lllI J-LAj^J £_c ,m jlit-j 

. jjL>J! ^\ 3j!j^>JI 

‘ 3^***! 4_3£_UJ a Sj 3 At I 3 jI^J>JLj JlglXlj {jjS (^jl^J>JI -4 

Jjfcj t^jUJI ^1 3 jIjj>J! oJJb tjj* Vttl <- r J-5eJ Liajlj jtlil jlitj 

. Juj-pJl ^Lua 4 _j ^j AA La 

:^)L^ cjU.j^J .1 ^jL_uj cj^L^jJlI ^as^a (jVj 

J^aXI + J^aXI 

♦ L (J-4 + Lh 4 

(J-^- t -j ^, -u a 1 < ^ “i a I j_jj_u ^LIo-xJ L lI SL l a a (12)^2j mi 11 oym 

(^jJI ^jl jjxJ! jju-ai! 4_u_u_^_tiuJI dj 1 *^*>iU JSLiuj c*«j^ 4_u_u_^_tiuJI 4_£LL^Jl_i 

(j£. ,m J <^4 4 _lL ^ _« J 4jjJLLaJ.I 3 jIjj>JI 4_>.j^ ^LlU (j\^r 1 iu) ^ j_3j 


2M 




73T(Zl) : ^ sr^ |'^ r l c 


6<_iJujj0uujJI 6J)lhJI 
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6J.i vJI 63lbJI L^gJglSj 


2 U> tl j K mi j 4 (jALAI *U,I (jljk* 4 jJji.1 ^AlU! 

1 ^ ^ ?jj>- jl 4 jjIj^>JI 4j9l_kJI <j_a 4H>.L^_} JlJj_uJI ^Ltaj JujjGj 4 jj1j^>J 1 
4_jLa jLcLtAI *UI Latj 4 ( _ t ^L£LI! ^ ^ Mill £-L*A^M j.sJ2 ^sc. ^Lul 

£j-A Vj (^j-i-u-4-uj ^L*_tl»j V L^-Lcv- 4>LjII 4_<^_4J ^jJLj 

jtUI jL>JI jtUI o^j^j 4jMi<t Mill cjLjlajAI I Jl^jj 43jL>JI 0LJ.I 

Ju_4j)^_j ,U! J <-^»4 4 _lL^c. CjI Jl>.^/ 4 <j 1U 11 3jlj_>JI jJlus- 4 (JSLtToJ JlC. 1 < .ill 

. jJjII ^ J^-LU-U I 

(12) J-£AJI ^ -^_illl ^Lkj ^ J^AI JiA j 

^jJLj lil 4Jjl_U (^jtj^JI J^Lilj jA_JlI (Jrf-J ^Ul 3j^ljL) 

<-jl t Ii“>. 4_Jj)ikU ^-L>J' J^ljJI £.I^J1 Juj-£u (^£jlj^>Jl JjLjJll 
3 j!j^>JL) 4 4j3jt Juj-AI jl^>* ^jJ! siUI Sjlj^. 4 j>.jJ 

^j\jj> J! JjLJll ^1 *j_4 ‘c^l *1*4^ 6-^ U^- 0 ^' 

. 4jj1j_>. CLt-iiAieGI Ju9j 

oLJLt J_^>o (_AJ1 4 ?LjJ,I 3j^1 Jlj 4jjIj->JI 4J1jL>.^>JU 3jG 1 _} LoI j 

3jIj^>JI i_^uT£j 4ii<- L> > 4 1^j-oLlI jljj-uJI £y* A»-4.uj 3j>jLjJ! 

C.4- LV LgJjtjJX C-<j*-3jj 1 Ju9j ^j-lII Juj-Al oLj-a Jjju 41 4gjK (^A 3j>j^_kJ»l 
. i^jA' 3j_c Laju^_u 

£-uj \jJI jl mm iVI ^Lol LGjLc J< mi3 4_*_3jjJ,I 2% si aVI 6 3K" 11 dJIjLcj 
j-3-5 4 _*_jL 2_J! ^-jjl mi U 4_j_jJLc cilljJj 4^ mi 4 Mitt Juj-pJI 4 
j-A 44_j_aj^L>J! j_j|jjJI ^3 ju jl ^ gUtl 4±xJt_JI JlaLla jl CjLjlaL>JI 

("£ jJ I JAA l_J 4 4 i—4aL^C—toi-l I 4_S Lk] I ^ 4_<_U 1 _LCI.l! 4_i-^3_>Js I lUj 1 k 1 . .. 11 ^LjJ I 

Cjj-3-L.i-kj ^La! 4_ju_uIj CjVL?c^3 (II 4^1A 4^L^J! 4^LkJI ^llul 4 _j Ju 
3jklj ^jLLJI J (Sin J-4 T l>JL1 Ijj*£ tilljJj 4^ y < tl 4 M i t l JlJj-AI 
4-2j IJ-L«-uJ 1 ^£l LkjlAjj ^jSZJLi-U J_JjlAil dlLJ. 4_5t_UJ ^y-t-U-4-AI 1 Ju^_j_lII 

c_jL_u_4_uJJ,I cjLjLo c. LJLv j « ^>"i2"\ ^Ull 4 _<_uLu-u |J »>*a < 4_4jL3il 4 JLJl3JI 

oLVjJI oJLLfe cr^i 4^1^ut JSLtk* 4^3^! 

3j>j-JlI 4IjLLuJI ( j_c juJulII jl>>jj <±.4- l> . y ^yGAj-toJI 3jc^Gi! 

- < / .1 ^ i*Ti f 1 

4aJl3JLI ^ 4jJijjlAI 4_ujjl]| 4SJUi.lj Clu^JI j_uju ^JLjlII 
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JlaLjlaj CjLjl^Lv O-jIS" CLlSj t^-t-u-^tfuJ 1 Jjj-uJI CjiJLulaj cLt-o- 

(^JLU 3j-p*VI 4 jj^M ^ CjjJwj U 311 CjL£j_3i 3! J. 

l 1 jLLj_lL^J ^yC Ju) <a 11 L_U_>.J I CjVL^_ 4 ^Iu2_u_u ^ jjl VI L^L^La' 

(jJLuk 4-Oj)» < „H 4S!JULlj CuJ^SLII ^JJ 43LudVLij < <i4 Mill JkJj_uJI 

JL^UI JJ^4 (y<3 4_UJ^SEHil £JjLtfuJ,l ^yZUU 


cjr LoljVL^ • 4 j < n g /ill I 4 j 9 LlaJl CjUIjiiel^l j»Ju9l (j_a ^Lc. J^LdoJ (_Ji_u2j?cIlJ I 
^ mi 4 mi fl ^1 ♦ M»yi 3 ^. 4j>JLlII 3jIjl>JI JjtiLj lJu>o jLLl^VI 4JL>*jJI 
t^-u-^-tTgJI 4-t-cTuV L^Us^JU Jl^L «LC.j_<_uJ L_3_>iJ 4JJ-t-u-fcJsI i^LjjJI 4 £jj>.J 

»<j »<g Mill J-s»-3j J-U^uaij 4^1jLse_<I>Vt t 3*>o lLUjl^j 

3jj^-j_U (J-JI^-<-aJI 3^ d Al~, 11 4 j 14 ^A lJu^scIlJI j 

3-* 4-n-gJ ^ylc, ^jTou 4^L>» _}1^-a ^yic, 3 j l_^_La ^3^“ 3"^ J' L^_l3 

t 3 j 3 t (jLLj_ta_uj ^jLLSj^Ld (JJLlAj tljul 1 (^jIL>o V Ju9 jl 

:Lu* jIjJLI 


daJuJaJI 4 U MiljJI ^ySLuiSLJLl ( - I 

f^\ B^LII 3jj_> 0 4 U> , „\J < ^lu ^£jJI L_3_U2J5 cI(JI -2 

t 3 J 3 -a-~ U 3 _c tlcJju>JI Ju£.j t3^m 3 ^. I Jljju jLie_JI J^_>. ( j_cj jlit-J 
3 ^ 3 ^ cr^J t till ju jj)31,13 4j mi^ m»!I 4J3LL2JL5 

4_lC. Ij3JI 3 J L_»I_U2_>|J Lc J^-LtTu m-g-ifuJ I L_0_3j^H]! CjLoJ-lL^J 

1 . /. I t^T j .^. .t ^ ^4 4 ^ 1 A 4 t l § n a 3 J ‘ ^ t 3 ^. < 3 ! 

1 ^ ♦ u tiiiij GUI) 1 ^j4 3^1 3 -0 3-^ 3-u^uai o^i v~. ^ 

Cl^jX Jl^j t 4 _LjjIs 33 itl] 4 _>JLua L^Jjl>.j L- 3 Jbil 3 _fl 

l_3_j_3^>iJ 4 A? 4 Ah11 4_3wLiU 3^^*^ (jr^ Ct~^^ 4 Ah11 4-jj-tTu-J \ 

th 34 !Ljjl>JI jj-L^j 3 ^J t4JLjio Ijjj-3 1 <njLoj 

3< ^,J L-k-j3-^lil 31 ^ cjL^Lu^I 3UCl.u1 ^>1 SjlClUIj 2Ljfil j 3 JI jI^X! 

3I t 4jj^Ia CjI^IlS 4_lC. 33J! 3^-‘-^^-l^ 4Jl < <it ^ 3^^ 
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o.l is.^11 Mlbll 


l_La^j (jrJJ JL>J>I Ij-ifc ( _ t jjiLui! JJJlJ JljLa *- 
jljJJ _s1 aJ.1 ( _ T lc. 1 4 jjlJL21L!I ojL^ 

jJaj i L*-a al^J! 4 ^jl>.j (J ua mi 11 4-*-JuV ( 4 aga tiJjjj Mill 

,4^U. a^h) 3 jLa yA ji£1 p 4 jI JlJvjJ 4H_u ^ 4a ^Jj Leo 
4 _j_c!jJJI jlj-ll (^JuiSlII LJujLsellJI «LSjj-U £ru .(JjlIj 

^J-u.4oL>JL1 3jIjj>JI pi jifclu-ul ^yl^- pirOJUJl 

4jjjiaJ! (jf ^ (j^JjltaVl (jrJJ <j-a£ij ■ *UI j>° 0"®* <>o 

OjSj t—LuLao SjJlSJLij «Lc.j_<jJLi j_La33 4iuJL>JI 

diljjVlj jIjJ. 1 (Jl ml t .iLj tiilij 

^ J ^ jjj 11 I l-Jl^>JU yj&J 

pJ_S j ^ L^-^J Mill J)U I «1 1 JJ Ml ) C_JJ_U Ij 1 $ £1 J rt ->J ^ljJ.1 

t M^ltl yl\ J-XC jtl ^J1 £-3 JlJ pJ-<2J £-0l>J.I JjjL) 

4_j£LjIu_u^Lj .i1j_o ya 4J>U. ^_o~i ^jJI c_jj_uV! *p 

£j-3JlU £>ifc_xuJ t^eu-o-eoJl ^Lt-tluVI ol (jd Cjlli 

CjL>.jJ 4jjIjj>. J i_jj_uVI 4 U> , ,.t 

jL>JI d j^JI d^-JLJ Lajlaj t4_t^.jL>JI 3jljx>JI 4_>*j_} 4jd-* 

j|j_U ^ U mi jjd-^- ,U! jLit_> J-^ 5 ^ < —3j' ^ 

J-4J-XUJJ t £jUJ! (_dJ 4 _ujL>- jJI <Lj£.ljjJI 

j-jJl>JIj <c_jjJLLaJLl Jl>JI J : u-oL>JJ c plu (j! ^d! Mltl I Jl^j 4- lL ^- < JI 

p_ILj j U U sj t pl_jI 3 jl_*J j q" i ml jj?> t ^d^ r tj' 

. t t*> 3^ y-L.U-4-ULl] 1 ^Lt-tluV I y £d ^ i t (t I 

t^LaUcVl (j^_JU J^»l <—<-5e_J y-u±A-uj L_i2_i2_?e_c pj ^ JlxC 

4_j_)Laj-JI 3 j-j_3JIj L^jLuL? 0 <—5>L^' *^-4^-1! j!jl3-o <&yju* ^dJ 


0-4-2 


J 4_j_cIjjJ! d>U c 




y£3-3L-l C- 


J cJJj 


JuJl>o L^_Lc e-jd^l ^U! 4 -u^ iSj^J ‘^^ 

<L>.jJ {_dJ L>ulI c 3 j3*>iJ (jt lil dj) (_d 4 1 1 m i 

4_>Jl_aO j_J_C 1^1* -wJ 1 ^ Ah ^dj « x, 4 _Lul« JjJL>. ^>C L^_d *Utt 4 I < 11*1 

* ) ^j! tiJJj c h d^r"il' 3jljjx 4 j>.j^ 4d>*_« JlJ*^ cillj£j *d^ * < <( N-^ 


218 






4_la_jo«JU 4 -LljJ! 3j!| jo- 4 o-jJij j3Gj J_uoL>Jll 

jl Jj 1 4-0- > il lIj (—SLjJ I ^lc. j-uQJLj ciJJj £.Ij-t-u 

. J L ^ r JI ji ^ 3t*>4 _jjL^_j 5L!I cjLti^jtil 4 _LljlI1 

JlC.L_uJ Ls_ 4 I J_AJ t4_!l_JL3j L-U-luJ 4_^2UJVJ 4 -U.u^. Jo] 1 CjUA^JLI (jl 

t^JLaJI ^j-4 4 3h-V a aLstjl <Lt£.!jjJI J^LsLlI. 1 cr^ Lfejl nil il 

tS^jUJLl 4 _lL>J»I {j-a £-Ll^lj La LJLc L^jLa <Ll>»jJ jJSJlII 1 $"\j$ • •<^ 
4_uLjj-^JI 4^LLaJ| f .\^Jl V da> <Ll3j^JI J^LLitl (joju 

4_toj»*J,l L^jjIjo. Jo- ! fiLilaJuj JJjjLlxoJI al_u 

^ A nil ijr jJ! 2 4l 3 *.tl jlji.1 Jo-I j| ^U-jJLj ii 4 Mill 4_sufuV jL^jJI 
(jjJ < II Jo-Ij 3jIj-oJI 4o-jJ j_3j ^1 Ijufc *(j »| a Mitl 4_*_jul jl_3_u 

Jjijj <Jol J ^1 3jljoJt 4 o-jJj *1>6-^ ^Ij 

t- < < m*K U jilil jlitj qs >*} 4_*_a (jj>- ) LiL^aJI ^j-a £jL>J! *1^1 J-a-3t_> *4 o.jL>-j 
'' (Jj i^i^U 

:0Ur^-5 

tjr _L*_jj tSLo- Jo jj V 4jjJ ljj ^ylc. 3Loti! ^j jj_lo j-u^lc. ,UI 

fdLc ^aTaJ (J nil 4_Lc ^.Lc V ^_c t 4?Lji,l £j| 4 3 j 3 *>J 1 4 >JlA 

jLjjjl £_a jljIj-1j aLall ^jL-ujV! Q~i .,.l ^jj 3 jl^JJLI *^Lp-Vl 

t<Lt^,l_u-saJlj <Lj£,Ij^JI CjVUJ.1 4_o.Lu^/I 4jIjJl^ £-j-u ^jLlooJI 4_j^j 
4jLoLo 4 -llI j Cjj, Ju9 ^jL_uJ^l 4o-L>. I jlj 

^j| Jl^ ^ r 1 />^ 11 j ♦ !i jjLb cjLjI^joJI 4_clj)jJ! JL^cl diL>.L>.j 

^_3JI {jjA Jo-Ij ^Lu l^ Mil oLjJll Cj^f Jljla (jyil 

(j_c 760 4_to3il CjLu (j-° (j-^ 3 eh 4 L^l 

^LbtJ 1-4 -L u «iUI ^-0 200 ^Lbt-t^ JuJoJI ( j-^ ^5j ^Ul 

cjVjula 4*Ut (j- 4 (j-^ 3 2500 ^1 1 /»^fl (.LoLLoJLt ( ^a jo-Ij 

*«Lj£.IjjJI ^jl jlLJI 1 ^ 4_t^l_Lioil £j\ JlLJI j^_3i] 4 _i_<_u_LILj 4>i_ii,! 

♦ 4 3h->JLl ^Lu^/I CjVL?c_c pill U* 4a L^j-LOJ^ 

(_^Jt^>. jtLU ^j-c ■ U, ^ jJLj 

cjVUjlu-uM! 200j c-jjJui] L^-Lo jo-Ij i h ) ^U^*< (nj ijj^J-<-u 2700 
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6J.I yjI 63lhJI 


4-c. l ;^1 1 J ^1 Jp\ ^LLi)?! ^ ^LJI p Jiitiuuj Ulu aJjJU! 

. L^j 4_LaajjJ,l cjLjJLjuIIIj 

4_3llL>J,l CjVUJLI 4 \ a*” mi 1,1 4 j3 ill <>LJ»I jJu-a-c j-A j_LaJ,lj 

. J^t_aIL_uj oLlL I 4_aj | Lb ^_LaJ, I ^j_A 4 -aj^La CjLla^ ^bJuj 
(jj^JtA (—blj, m ( »1 3jj)U^ 4 jjVI £)L_ujVI ciJlj.il .il jjl JlSj 

4_Lj_3Iu_uJ La Jjula (J‘- JtJL4 ^ C.p iJ 4_ut-uiaJI CjLIJJkJI j_A 0LJ.I 

JuLIj <?Liil LJjMltd ^1 ^jJI j_aVI 4jLL_a! oLa 

jl oLJll q-a jjjjjt_A Litjjlj L^jb j_bjlb a] ^1 J^Litl cr^J 
£-LXi-><j pL^yi L>J t L^J^l < <iL> 4 L3SIII 4 -l>. jJ jJSkTJI JjL^jJI j-b jUj 
£_j_aj>u iS^-uSJ! (-dj-xll jl jLjVI jlL.aVI ^Lla 

j_u£ ^ jK i m tl tj^A ^1U3I oLJl! 4-ISLJIlL J^>JI jII^-aVI <?L_a 

. ^JL*JI ^LLi 

JL^uMJ 2 L>JLa]| 2LZJI oUI 2lu^u 111 4^11^! ^ Iju^J <j! 

g^ Ul S 4JL>.LSJI J^LLi,! 4_cjI (Jj>J <L>.jj_LaJLt JjL>JI Jl».I j_& 

^_Lsl j_i.1i ^ I c. 4_*_bljJI Jj JlII ^ La-£ 4_j>JLa ^Llaj j_jbj mi ^Lul,L 

4_bLLaJI ^ljiifcl_<_uV 4JLfcJJLl J^LdLlU j-A tU t njVl J3j_<!a]| (JjJ j-ll*jj tjLtjJI 
L^_j_b j_bj_ljj 4_j^_2t_i ^ Ulj ,';, 1 ji dJJb ^LJJ 4 _lL>o 4jm aM ill 

. ^-t-a-A-iuJ I ^Lt-tluV I £jA J-uZI I 

j-tit-u i _ ;r b 4 j>JU,I ^LJLl (j- 4 4 _lSJJI ^LJ.1 ^LjjV 4jJljIoHJI 4_^j^_LaJI 
4JL^>*jj jlitjJI t i^jil jjlIIj <±.t_o. 

La J_A j-tie-pJlj 4_l2_lII ^LJLl ^ilul £)Lb I Ju^ t4_LOJ 

.jLil 32L£uiil a^^^ut l 4iUJ Sl^u^s 

^ Io 3 M-j La Lc j) j mi 4j mi a mi 11 4^bLLaJL oLJl! 4_lL>o 

LaI ji aLLI j^Lse-u ijr b 4j Mia mi 11 4^Lk]l ^ jiitlL-uj cit-o. Solar Still ^ <n a Mill 

Multi-Stage Flash Evaporationj^ I jJ. I jjuuil 0 -t>LAjJI j^g&jTJl 4^j^L ^ 

4J^Lj JxS CjL>.jJ jcJLil aU. 1 ^bj 4^LLaJI ^JiitlLujIlb 

^-<-u-A-^ui 1 J L 11 4_3jj_LJ ^ La_L^ ^ ^-Lt-tTlJ 1 CT^i 
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4_lj ^Jj)^JL>3 ^yS^-. ^J-A iu-4-luJI ^ t"» 3 t I 

^14 < nil tillij MjLa 3_}L*JI »1 Uifl t^LLi ^yjwLvj ^LLlc. 

t4_J_3_J1 <?l_J_I, I 4_Li3 ^-^syu ^yj^JsD ^yZZ-A ^yJI jjLSfcJj (jl 4_tlc. t ^">^"11 jbtJL] 

<jr^l 4 jil ^Ijll ^LLj • (13) J^jJI fj& 

Jjlj_*JL 4 _j_jI q^> j->J' l£jjj '^1 t^lXI ^-uLb <■ ^l~" V 

jJbjJ ciJLIij j-jL>JI ^yJI *L« t j_c 3jlj^>Jl JLSljl Jji3~t 4 jjIj^>JI 

*}L-U (^f jl J>j_<_uVl ^MlaJLi J-3L$ ^ IUj 3_iL*JI <^3j jUrtU 3*La£ 

^LaLu^J iji&AJ (jr^J 4(J-U-4-du-ll 4-»-tTu \ {J^\-L£LLa\ 3_}LjJ ^ylc. (J_$jlU j^T 

£Lui>U 4_4Ji^Lc. diU^LLaj 4 -lUJ jJI 4 j_}j_4-*JI i tt) I t^M Ij-»-VI 

1 «^tl ^Ul ^yJI I I^ d t^t a! < <<tl 4_»_tfuVl L y&*l lLU3^ 

£jL>JI (_yjj Jiwl Jlil <j_4 jLitjjlj Mill *1^Jl t_Jj-tuJ Jjl 3"t ^P2»^>JI L-ul^>* 

. * I j ^ 11 l—J^-t-oJ CjLtcIIS 3jIjj>JI JLlL»I Jj1*~ 1^ 

Ji £_3_jj_jj ^u-^-tfuJ 1 4_*_tTuI ■ 3 ,,, I 4j?e_pj <jLi,1 

6-^ Lr^U <^-»*L»-j-JI ^ N O" 4 Cr^ l£j5-ujj> <^1 4jj1 

t^_y>-L>.jJ| ^ 1 U♦ 11J ,U| ^U>, ,. £j\j ^jlaj^JI Ji-I J *1^Jl 3 j!jj». 4j>.jJ 

jlitJ tia.5u^o (jls 3 jIjj>JI £-L3jjI £A fUl jLstJ t's> ci>-cvj 

*\^il 3 j!j_>. ^yic. 4-U ^yJL.1 jiUI 3 jIjj>- 4j>.jJ ^yic. ^LU 

*\-a ^_La_<_uJ 4 i M a^U\ jlit_jJI 4 3«U (j \j <U» t^U I 4j5t_ujj 

j-stt-iTiJI ^_y_^ Jl>.Lj «;L« (jLb ^lj_^JI ^_y_^ J^>.jJ,l jLitjJlj 

^jlj_>JI J_^>JI J-oIjjlI 4_3& t ujj i^jIaj^JI Jiwlj jlit-JI »>> 4 JjL*_1 

oU^JL J£? ^ ^Vl ^1 ^^ j_^UI ^Ul 

(J-* *•! U»tl 3 jIjl>. 4_>-jJ ^jl Ljj^j jl>.VI C-<jL>JI !jjA 

^U.jj| ^ni ^« mi 11 jLitjJI ^j-u-c^Lj Lo ciUjJj ^.Lo 3 jIjl>. 4j>.j^ 

a\ l^-^Jl (_y-£ jUt- lJI ‘ ^ ^yTO- t < jlit_j| ( J^A l JlAJ ^yTp. 

^,Io < ti ^ylc jL3e_JI t I 3 jI^j>- 4jwjJ JulC. ■ U> ♦ <>»i t LjjL t-i-L^ ^-LtflJs 1 

gj-ze-ij £-ASyh t±>-L>- 4 _j_uL>JI ^jL>J,I ^1 4JL3j j_uGj 
.U j • <>s tl 3jlj_>JJ CjL>.jJ 3j!>^ Cj^ 4*t i »l LU-Ldj « Ll3j *La j-jL>JI 

• »m c j»it_uil 4_jJ_^C 4 _^jLs (_p2>jl 
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6J.I yjI 63lbJI L^^l^iVi 
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^-<-uL) i ^ys> 4-u^ j_3_3j < Cy^*~ ^LU jLitj (jl ^j-U-U 

^Jj (J-JLL-Lj 3jlJ^>JI dJ-A ^t-U-4-luJ I J t^^t,! 4jU t(«Jl_u£uJI 3jljL»- 

L-J-iHlIj tl_^_Lo jLalLujj 3 jj 3<?4 Lgjt (^1 t^jL>JI «LLoj 

jljjVI 3 jJlslL 4 <Luaj-^_tiJI CjI^_Ll3JJ ^j^uu I Jufc 3jl^>_><JI £)t Jui3 ^J-C. 

tilljuj jjlS ^ jr ic < nil (jj* jlit-JI c O-o. 

.^jLieJLI <_3 Jl3j £jI (Jju ^jJjlII ^_yz> j_><JI £-1-4 ^Jj eJi-uSJlII J3~ T\ 

L^j^La^ {j I 4 j mi 4 Mitl djlj_k2ll CLujj>- 1 t-JjLscILlI Jju 

(j-4 j-Urttl <L?cIuj l_4 ^Lu^/ 4_}j)lU 1' 4^LLaJI 4_u*£ £)! ^yit-gj t*/40-30 (jrU Lc 
Ldlj *4 _jJLc < U , ., tl ^ < ,14 Mill ^1 » U>V 1 4_U^ <j_4 X40-30 Jjl-iLJ ^-3 j 4L4 

^1 ) (^L^J 3 3 4 4_^LLs lT ( -« - 1 ^ ^ < (14 Mltl ^LSul>^\ {j-A 4_lsLJI 

4-lLlj i4J_4 cjU.j^JU ^jL_uj j.U 31,1 ^JJ a 4IU. ti cj^L>. jl« ^>*T 
:4JLU! 4^>UJI JSLj, ^iJ! jlaiJJ 421LJ! olj^ 

^va5s-X.iX 1 J ^LjLlU^TI =^Ia^X) ^Til^ <<( If. iK^LuJl I ^LjUlltfl 

j^>*-xU! + ^j^VI 

. !j £.bu^b ^j_4 + 

^L>.jJI 4U JSLtfujj 

^y-Il3jl^^» JS^TaJj tiJa^LguJI ^Lt-tloVI ^J_4_5C_4 f^A '/30-2.0 

(jy-&j ‘/40-30 JSLtfuIi^ £jja 3 nj 3 At I LaI . ‘/40-30 

Ij^>- j—lc. 3jj)33U 3 jIjj>JIj $:1_4 tjjs ^L*gI>Vlj 3j-3-3i.' 3 jI^j>J! 




^ij)33U 3 jIjj>JIj ^pD^JI 
.^jUJI (^Jl s^UI jliej j? ^jUJI 

iljUflll ( _ r l£. ^^ill i_jjL*iII ^Sluj Jjj 


oK-)?W o! 

^'j t^ 9 ij^ 1 ij- 2 - 1 -" sl '-''' 6-° 

jLlc.1 ^1 jjL^il 
I j_& (.j-l-c.j *3 J_j-2j 


r’ljjl 


lj .4^5j. mi 1,1 (_^3 tillij 1 m a 

jtLL.^ 2 ij I U 11 4 j , 1, <1! 1 ."ilj. U ^11 l j_a Sjt^ul^jl djLa-1 1 .iU LuSL^-i 

4jLo CjJj£UI (jl uf.l lil ‘'’Liil £ya tliljjJL>JI (j^J^Lo 

j~ua Q^_i_La 4 _jLjs L^-lLiS (j-° O^^ 1 * LJL^i^ 3 

4 -JgU-iU 1 11U jl i"^.VI UjL>.| lilj i 4 j 111 a Mill di 1 ^K a U 
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6J.I vJ I 63lhJI 


Jujj 4_)jJLLaJJ <LlKJ1 «LvL_u_U 1_Aj_lCj j-daJ! CjLLx3t_ej c_<_uLjVl JljJl4_jj 
J^L lXI j)l J-££. ^l_ej-Lj^ 4 jL« (j-C I >U! 4 jLo £>£, 

J*v Mil V 4jjlj-stj^D jl 4JL>.La I j)Lc 3^Lc oLil (j-a ^Lau 

♦ 4-ua-^Vl jJL) l^_e| L^_l3 4jv L«_u.I> I 

^ ♦ <a j)| ij *JL*j| (J1 e»~ < «V1 4jtjLi Ci t <nt 4j < <i 4 Mill Cj Ij, U 3Uj 

jJLo jJo.2.^ (jjj-i jls ^jl£j t ( _ r _u^j>o £jLU Lgl* 

t^ jr JLj_tIaJ (_y_3 ^.ilil J^lsLlc J^| £Jj-« ^JlS 5 I , 000 ^yil^>. 4lo>l < M& 

<L>.Lcu-<a Cj \j U 3 e ciJllAj 4^_5tlU (jd I (jl ^11 J-*-*JI j. e~ < mIj 

c_j_)Ijj>JI 4j m 14 mi 11 Cjlj_La_3_IJ jl mi**i il ^JlC. <. « u (i lj j Jd^i! 

Jj 9| J -Uj d 4jj^_I,l CjLLjj>J, I (_y^ ^ 3 <11 «.U,I ^lluj JS^is cl)' ‘dUj 4jjLuadsVl 
4j <<i4 Mill Cjlj_La_3_U 4 _ljL?cjVI l_(j1jj>JI cJllA j I ^_lC t 4 3K 

JU£.L>j3Ldl] 4_ds>j-C. Jjsl L$j^ <t*M • inti ^cpt i nil ( jr 3 Jle33 


saj* >h uut *j$d 

U£ CjljjrelU /q_&| JlxI j-A 4j < <14 Mill 4^Lk]L> 4 _uLjj_^JI 4^LLaJl Jiajjj 
L^JUju^I 4-^L^I 4-SLLjJI 4jj^J» IjJdl 4 j 1 il 4 (^^Ljl1I LaIj-J 

jl e "i r.VI jljj .i,ii I j ^UIaLj <**' jJi£> a Ab a Cjldj-il^jj CjVL%_a (jr £i 
Ijdj V ^ inUfl lie | ^yic < ^ I ♦ I J^LtlaJ 1 

» 4_l 9 l^ Cj Lxe^j ., ■ i a \ 4—o l_j ^ 1 1 4-S ^ 1 1 4 —lS 

a el U>H JlJjj CjLLu5e_e ^JLjlII 4 t uLj^SJ 1 4 el UH p U» ^ JljJ 
3jjJ |<uu(Ij l^j_*_j L_e ^ 1 C. CjI U ^.J.1 a 1 l_A p lo ♦ e t4_jjlj^>Jl 

t3jjji]| LK-lA 1UU4 - ^ (14) JSLcJl p Rankine Cycletln^jlj 
(Jtj-zz-i dilij 4 _jj 1^_>JI 42U^L 4jd*JI Jujijl L^J-^ea BjjjJl ^JlA Jdtlllj 
Sjljdl 4 >JlA ^ Jlst" < <n 4 Jdll! CjlUde Jl>.| jl CjI^Jj->JL 1 ^j_e Jl^Ij 

t 4_L4 jj1^j>- 4jwjJ t^LXl 3^1^. t^Jalj-<-4iJl Jl>- I 

^jJI l)^_JjjdJl ^yjj ^JUJI JddaJlj 4 jl3jjJL! 3jIj^>J 1 ji eUl jl^tJ Jl'uAJ 
jJaj (j-® *4-i£Lul£Li-I t l 4^UaJl ^Lulj ^^1-^ 

J 33j jlitjJl (jl i^l 4(Jjj>.jJ 1 Jlc. 4 -lIc, Le^. 4 jj!jj».j 4lxi_ds ^oldj' 
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JSLaIu 4_^_ul^_u3 4 ^LLd ^J1 J^stlu ^ClSLLs 1 4 > «4 

4_j^Lul£LJLl 4^LLaJI ^JSj N *^ Oj^L9 

. 4_ul_ij-^ 4_3 11 -^\ 



£j-\£Lj!j SjjJlI Lt K t uS> a : (I4)J< ,*;. 

4_o_u£j 4i/)fl»ill 3jtj^>Jlj fjs>a VUl <l->t <<MI jli jLi&jJI Lai 

d 4- ^ d U , ,,lj < JjLoJI .U>♦»>>j 3^_a JjLu ^1 ^J j-zcSuj t * 

. JljJljv ^ 3jjjJI fJ uj cit- LV 4 j^L*JI ^1 JLc (U» <>» 

eJjllitJ V 4j > .<a Mill ^S>Lki] (^jlj»j>JI <LuLj^_^JI 42LLJI £li>! <jl 

jjL^-sa_ll j_A ^ mi ^ mi II ^1 » u>Vl VI 4jJuiSHil Jj^laJLj <L».Ltjl ^yC. 

(J1 a ♦ ~ t mI JjLj 4 J 3 LL 2 JI tjjs L^LlII^Uj 3jjjJI Jujijlu ^jJL ^jJI ^£jlj^>JI 
3 jIj^>JIj ^^jJLjlJI <U ♦ »>^tl jlitjil ^LuV 4 j^Lc. JUjG^uI Jjuj t 
(jrj_J L)l"^ ‘-LLLi Lr^-J tjJwLlI Ijl^j 4 j 1 n a Mill CjL*_aj>JJ ^j_3j 4_*_ojjJ.I 

4 j mi aMill dalUII < ^1 cjLLajJLlj J_a-*3 d^il U11 cjLLx%_a 

Ju 4—1—<-u_a mi 11 lUj 1 ♦ a ^ 1»1 Jl4* M 111 J J)i^jQ| ^g-a-iTuJ I 4_*_tio I ^J_>o I 

.4j}U]| 

vj n ^jl^>JI Jj^scIJLj 4_uLjj-^LII 4 al U. tl JljJjj £) I ^ Jloj La-4 - t4^\l * 

4JL>.j»aj 4 j^IJLII (jyh 4jjIj_>. 4^LU ^1 Jjj^jil 4JL>.j»a J^lj-a Cj^Ij 
















6J.I vJ I 63lbJI L^^lg'iVi 


tjyh <LtSLuiSLu3 a^LLd 4^LLaJI 

SjLlJI t( ^Lj^l jlJjJlI <> 2L^L^ ^1 2u£_ul£_J.t 4^LkJ1 

\ c. jSl J_j ^jJI j—cVI 1 $'t c (jljL^ 4^UaJI 4ji <if. £-a 

. 4_ul_jj_^ 4:9 LLs (jjQ Jj^5eHJ! 4 _lL^jlJ 4-oLlII B^LaSLII 

ailLkli 4 —ljLj^ 11 4^LLaJI JljJjj 4_La^t_« (j j^ S uj 

:(15) J5L.U1 <> US 4JLU! <>* 4-L^jJl 
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•lSjLp' ol>»- -2 


J-^ -5 

4Ji3l^a ."<1 -^ .>» a -6 

SjjlLaJil 4jsliaJLj ILuJL! JUjjjJ) jJLuajj Uj^i La£ 4j m a Mill d LtaujJ. I 

(jLjjjjjla i_dl_Lifcj i 4 jjljb>. 4 ^Ua ^ I 4 j i -i a Mill 4 jsLla]l J^Li. jjjs tiilij 

dl L»"»- a 4 jj!jj>. iLslla ^Jj L^L^oj 4 j mi a Mill 4^1_laJI ^■baj^ T j ^jl "tj i tmj 

'. La-Aj ^jljusJI JjjueilLi 4-uLij^SL1! 4jsllaJI 
Central Receiver ■{£}£-1 
^ K i nVlj LjIjJ,I jjjs 3 j_ij^ ic,j^j5cjs (j js (J j 3" mi U jaLlaj (jj'C’j 

LjIj-U J-3->. (_^3 Jijuvj^a ^JljJl>. 3Jl>.|j 4jj^jjs 4t-i3't 

(JjUoJ! L$-i 3 j-au 4 j^Lc. £-dojj £j_il! (_yl^.l 4jj^jJU 5 1 - 1 3?;T1 jjSjji c ?^-9 i4 i ii3~i 
S jdiLba jl 3j-cIiLba 3 jj i* 4-11 a»"t 1 nV 4 jj1jj>. 4j>.j4 4 mV i n" jlj-ll 

j-tuLjj J’s Mil JjLbJ! (J1 a«~ I 111 jut3 44 _JJLj^_^SLJI 4jsUaJI ^LLI 3jj-l Jj« mm I 
j\_a 3 Sj-cuLta I ^Jl 4-11 1 njlj 43jljb>. 4 j>-j4 *_4 J 3 a^jV 1 " 4j1_3 

i4j 111 a Mill 4 j>UJ! (^Jl 4ie-d Sulc.1^ (jujjill jyi Jjlj 4jLuS[ 3 ^a3 

JajJLd dlji (J a «~ 1 "3 4ila j_cuLJ,l j-±£- (Jl a<~ 111 VI 4-lL>. (_y3 Lai 

JjLJI ^-autTuj ijjtjjj jjl (jjj 4 uJL*JI SjIjusJI diLs-jj (J^ao Lg_i$Lau 4-JLc. 

jui-T J-jL-u 4_^ i_£jlJU». J-sLba l£j'J- 3 " ul>>- cr^ (>>-LbJl 

4b»_uJ^ (JjLtaJl 3 jIjl>. 4j>-j 4 jjjs jJ^I 3jljb>. 4 j>-j4 JulC. 

JuLJLl ^ JSL^I ^1 ol>JI <> JSLtaJI cy, Sjlju^l JUiV 


4^LLJI ^LLIj 4L« m~ il (jCJjjUll 4uk._pj j 4 


b JJ4 3 - 


Dispersed Concentrators :4l3i~ mD 3j£ji,1 djbta^iil -2 

4-g.ji a **- a ^yja 4 I ,.. 11 diLa-a^til jj^Sklu 

J bLLIij 4^11^1 4 1 1 ii~i dll j 3j^jJLl 4j mi a Mill 
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4_jjJLLaJ,l 4-^jjJ! ^ il J^LcoJ! u mi a Mill ^1 » <.~iVI 

V 4j| V ljufc (jl JI 4j^la 4_>.J_} 500) 4_*_OJ^_a 3 _}Lc 

JljJjJ S^Llf* (j! VI cilil ( j- d ' 3j|>>* CjLvjJ ^yle. jiljj-^5LII ^Lul <j5Loj 

C-<-jl_ojjI Lgl^ ^HjLj tjJu-ail 3 jIjj>. 4j>.j_} ^ If. JloIUj 4_uLj_$ 5L1I <LaHail 
aLul jjxT l-<jL>. (j- 4 Lulj LuSH 14U^JLI 3aLo£ cjjljjl jju-all 3 jIjj». 4j>.j.i 
4^>.jj i~, * r ,"jI L^K r< L^UfT i 4j mi^ Mitl ulu-xll Lujjl>* 

t^JJalo (_ylLa S^LoSLj <LaHail 4^^ Jji mi! ^jl-3 4 _lH.j {jsr Mill JjL-uJI 3jlj_a* 
4jmi 4 Mitl CjLjl^>J,I 3gLa££ru JlaVI J^ljlII 3j!j->JI 4_>.j_i JljJl>*j 

. d~0 \\U tl dU>a 3gLfl5j 

1 _£jIjj>JI £_a 4 _uJl*1I l-4-uLVI ( j_a 4^1 Mil CjLl*j>J,I Ha_uj3j 

j-4J J-iL-a (^lc ^jljJ^JI i^jiwLtoJI (JjL-uJI 4_j 3 j-a-^tlu ^jil 

I JlAj 4_>.J^ (J^' 3jIjl>. 4_>.j_} jJt_uJ jS-l <JjL_<j 4_j3 

.4^L^I 4jaHail ^Lujj (Jj» nil J g »~n nj 

41 g >"< < <. U Lgjll 4 jJu12Il 11 gljL>-VI (j-o l*ip3 4 Ld I g|jj».t Lot 
La LJLc 4 _jJl_jJL 51II 4:9 Hail CjLLajt_a ^jl ^jLL 4^LLail JlJjj CjI U**- a ^ 

(jrUjjUJI ^j-a Juu cJiitSLU 4 jj)/> i*II CjljUil jl gHI j-tit-u £)l 

(j_a jLiil v j-->jl'^-" t_a_u51il 4 _lLo-C (jl dil 4 al L. 11 j_g 4 -lo^ jl Jul9 (j7 1 .ju 

4jjIjj>JI 4^LLaJI CjI L>**- a ^l^>» a cHIjLa ^ijj t4jjlj^>JI 4H^LLa ^j_a 
I jLst-Jlj jL^iVl 4^Hail ( j_a 3j-u^ CjLj^SLj c_sIloj ^JL*JI 

j^Lt-sai.1 ^_t!o 4_ajl ^jl VI t J-g-tTL^al 1 e_a_o5JLll ^Haj 4 _*_j_lL ^ylc 1 jl g~r. 1 gl^^il 
^ylc J_a_*J! ^yil 4-^LLaJI JL?e_a ^y^ (jH_aL*JL C^J 4^Hall 4jJuialII 
^L^LII JlJjj CjHa^t_a La 3_}l_C. dJ jJj i3jjJl^ 1I 4al Lll oJ_& ^1 jlr" , <d 

U-OJ . SjjJl^II SjIj-^JI ^1 JlIt" i ( „V ' ^»LLulaj j_a 4j Mia Mill 4^HaJL 

JlJj_uJI 4_glaj! (Jj» mm I 3jIjj>JI JLa-ftlu-ul JL>JLl I JJt 4ajLUI CjLLdaHJ! 
.^Ljll 4_lL>o ^_y^j SjUJI ^LIL ^Lull 4l^ JlHII jl ^ts% \ is*~ ^Vl 

^jlj_>JI Jj^tllL 4_uLj^5LII 4^Hail Juijj CjHajt_a JuJulII dLakj 

3Jl%I(11 CjLV jil ^j_a ^aiLtil gLvj I J^laLcll 0 JJt jCLgjj 14-u-u-g-iui 1 4^ Hall 

CjIj miT. ( j r a CjI ^JlA 3j^ ^jljdj t^jLLjilj <U r mjVI Ljjjl ^1 
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^JLslJJ 4 i < <i (tLj id*!j j-Lp l2VT Gj-lIlC. J*!j j-LtSUI <j_4 4_L1 s 
J*!j J-L£ 36 3j_2 CjIj 4-jJj)♦ i MH 4_u^jlJ! 4SUJ {J ^ 3j_Ju-* l£1Ll^2 

4 i-1 -a- a »1 Ml \\ ( jr J-C J_4-*J! (£ j -3 C_J CuJ^SLII a ' 3 U**- aj 

.1981 ^Lc. L^LuuIijj L^jLLj fjjA t L^IjVI £2j*1! iy*j * J*lj jJL£ 100 L$j^ 2 
t4j < n 4 Mill 321 UU 3 jj!j^>J1 CjI rtjt W)! 1 ^_d)l ^1\ 1_2^J*3 a2 I Jl^j 
cjL>.LxLailj 4j< <i4 Mill Jiua L^JI J^-L**) ^jJ>~'\ diiJLuisaj ijJLlaj 

4jjIjl>JI CjI_3_u1*1J1 ^j_4 JuJulII lL!I_LA I_LGj j *4jmi 4 Mitl CjLst <^Uj 4j mi 4 Mill 

CjL3_u1*I111 0jJb jG21 (j! ^j-u_jJj i ^ i <Tn (i 4 j .£tVt i ii (jyltil I 

4-l*.LLjV 1 CjLcLLaJLl! ^j_4 ^Lllu L^J-4 JljJulII £)! (Jj p 1 \ I g.1 4 ! til <j_4 
jjl <<-^i 4 Cj^I ^ mi 4 (J^>J <L>-L>J! jj-G O-C*. ^y-C.1 ?„M1 ^LLaGJl^ 

. L$-i2 3211*1! 

ciJJj *4 j 1 m 4 Mill 42Hail 31 g_u_4 Lla 1 $ mi 4 l_(j 1 jj-4^1 <j-*j 

J}L>* j_2j_j_j L^_iI tjr _L*_4J l-(21jlL4 j-jLLs cjG 3j_&L1* 4j<<i 4 Mill 42Li*l! ^jl 
jLL^Vlj ^J->JlJL^ 4-L>LUl ^GLGj jL^jJ! ^j_4 Sja^C-A Cj12j! 

3j-3ll CjIju j2jlu V L$j| Jj ! jufc Vj t4_uljGl! l2*o!jjlIIj 

(j! (j_a ^j-u-l- 12 ciili ^1 32Ll*VLjj 11 '"" 2p*2 ^1-Sl 

l_JLL*J! j!j>3j (j 1 cjjutj j 2 j! 4j mi 4 Mill 42LL*11 j2 jj ^_4 3211*11 l-JLL*!! 

4_i2 j 2V ^jil! Co2jJl j-Aj i^llLc 4^2all! t^J-jU! ^Lul 3211*11 ^-Lc. 

,"., t |_j 4_u_u_4_aJ! 4_s 1 ^ t ! ^! L \ ,,, ! / , i ^ 11 al^ ^ ^ a 4 1 L-s 

(j-A a-jj-lL !aa> ^^Lg_q_uj la_A 14^>-L>J 1 ale. L^Jl 4 »l..<-u!^ ^j^UL! 

4_LjJl_lJ! 3211*1! jjLl<*X 4**.jJ j_^nl 1 cjLjjju-*!! ( yc. Luja*- ?.l_uI ( J_u-*4lll 

J-t-*2 ^ 

MUi^t^^JVULUl >UI 

L>L>JL 4_gGj-^ 32 LI* ^J! 3^_gLj_ 4 4_u_u_4-Lal! 3211*11 J*G^_j 
<?a_A ^jt ciJLJj ^2 c-c-^allj t q^5LlLl<-G! BjLa ^j_4 1*1 Le. 4_e.^_<**X! 4_u_u_4_LuJ! 

$ >1! (j-a j-i ll 5L1! L^Jj-^pj j VI 4t*>>»lj Lc .ui jii^V! i _ r a> 4_3 jj_L*1I 
^!air-1.*! ^2 !j-u^ UL^*! ^a-33 ^j! ^_y2 J-4! ! ^j!^ N j^^j t La^j^I**! 

3_jj)j_4J j*4*j ^pl! 4 _uLj-^LI! 3211*11 ^LLjV JL*2 JSLAj 3_j*u_4_aJ! 32LL*1I 
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6J.i vJI 63lbJI Ltp^J^lSj 


< ' 1k>"~ (J ^\ CjVL>JLI L^joI Jiir" < J ^jl£Lol 4_p-Lj {j-A 4_JLl 

^yjl ^)-U-4-«-uJ 1 ‘ 1 4_U_U_^_tiuJ I Li}L>JI I 

4 U j i .ijJI Sj^Vl . (Jl a«~iml (jJI i>.L>J! Lcjjj *L 
oLsLLaJLi i_3jju Lo jl 4 jjIj^*JI «L2jjJa tiJl_L^ i^LlLo 

jjLjj-ui (jl\ (j\ a I~I V a lyuJjua JLlosjI 4l-i3't SjIjjs. 4j>.j.S J-Lajjl >-'J~>- 

(jjiL^a uj-it «t_2jj_La]| ^iti~tl ,I c .Ij ij^LijLp 

^Lj^SLII I$ i 'i<Vt 2bj!j^JI oL>.jjjJ,! 4ln»I ^j 3jlj^*JI 

.(JL^ajVI 4 t-i3't SjIjjs. 4i>.j.S (jljjL*i,l C7^ 

5_jjI 4-UjjVI 4JLjJaJLi i_3jju Lo ( _ T ^ 4jjjjJaJI Lol 

^jjuuus 3j^>.jjs 3jLo i .i (jjj diUjjjSLIVI jjLjj-ui Sj-aIIo 
iSjLil t-»... ^^Jlc. 4 11 n"^ U iSLLaJI j_uQj djLjjjjSLlV! jjj* 33 oj~>- <> 

4_^LU t.< <«~^j (J? ( _ T il ^LlbtJ 3jjJI (JJS ^Lc JSLtfuJj 

. L^jIjIjla Jl2w| jjJlJ ^ylll 3 jjJLj 4iajp ^yll! 4^LLaJI {j£. Jujj 
4_uLij_^JI 3 “M UH JlJjj 4_Lc (^jJI 4 j < <14 will 4^1 Utl jjjG i_3j_ju 

. ^ I J-ULlJI ^j_4 (jLcJj (-dlj-Aj t IJJLG I J-uQJIj 

^ <<il < <<l mii iUj (^jJI j-oQlt -I 

CjLjjGjj_<LI 4 < »n V L^jLj jllixJ <_yILllj jljJll 4JL>- 

4-U.allL j ^y_LJU LlA 4iUI) L^Jl>-I _i 2>J-U^ 4^L_u_ 4 jiLb ^j-u-4-tTui 1 4j-<Gs 

1_Aj_ljLj J^ljJ! ^yJI CjUjjj-flJI jLill 3 jU! 4_G^jL*i. t(3jjJI 

[J, I 4^LLd C^jI^ (j 1 l!ilj i L_ajL_u 1 < <ill j-uaHSj 

ij I (jL^ ZjjJL VI 4^LLs 

CjLj^pSLI^I j-t£ Ji.ljJ! ^yJJ CjLjjjjjIII l ^ 2AJ Jjililu Ju9 ^iUUj 

gl a 1 nif.j « 4 ^jL>JI ^yjj ciJjjellJI V 

jj-stGLj tilli IJl>.Ij 1 jt^4 lLL1 T <-4-> 4JUJI <>JlA 3^lil 

Jl^V Juijj 4GSL4-3 Lul j VL?e_4 V 3jlil Ojlib 4 -lIc.J 'lUrtA jy U,„11 

.JUa L ui>U jLu 

LMisJI aJU. ^jJI jjfcj :^JL^!lJ! ^j>Lbj^Sli! j_4^LJ! -2 

CjLj^P^LIVI Ji.|jJ| (JjLliuil ^j-4 CjljjJJji]l {jtLsCo LlAJ » 4 J < <14 <^ltl 
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(11) Mein 


einel. OP. Cit. P,526- 532. 






^ ,,. 11 ^1r L^j_4 jj -^- 1 -* (_ydl 

itijlL^ jISLa ^ tiJjIuj cjIjjJI (jru 3^UI j LL^b 

(j-uL-u! CjIj_3c_ 3JI Lcl 4 _JLoJI 4_be_jJI j_lL>JLj CjLjjjH^LIVI 

<jl CjLjjjUSJVI 4 £j^v ^Lu! J *^^ ‘y J U 4-L^-tTuil J_^>«j L^jI 

i M3‘i 3 jUL! CjIjjJLj 4^ j Ml Jiwl J J3~ n L^jl (jr lsu^ CjI j_c 3j_c 

I n ^ 'jj j-* jUa 4-uvji.l 4-L^-tf'uJI Cj^LcL>-j 4-JUgJl 4_b*dJI Cj^LaLx JjJLBcjj 

^jLu ^1 3jUI jluu oLij^VI *<> 3 ^LlI o? VI ^L ^ 

^t Cj^_t^j_ll 4 >LlC,L_> _>ljJJ 3j-<fcUaJI o Jufe ^ nil nj iLkjL^c 

3jCuL-a s-Lj^SLII Jl_jJ^ 3 talj-c ^1 jy mi f < n till!} 4 |JL>*V L$JI ti~ >*-■ 

. Jjl^Jdl L&^_tC 4-Lt,u.4-tTuJ I L>UJIj 

:>rtLU > 

L}L>JI ^j-3j 4_uLj^£ 4^LLs ^jj 4j mi 4 Mitl 4 *1 tilt j_jjLJ.I (J7 jq 

4^>.L>. 4 . U , .,j 3j_^jw| ^Jl 4jvLv LsjjJ ^LaLi 4j mi g Mill 

4_^LLd 4J^I ^1 £j_j (j-* 4-^LLaJI CjLjI^C 

4 1 1 ^tr rj_c> ^jLlII jLllJI 4 S\\ sj 6 < 4^LLs l j r a> I 9. .j-Ca CjLjjj ij^ 

j <m Ij 4_sUJl CjIjjI t"ntl 4>jJ jj ^jJI jL-OJK J-ZX-LA jLu j_A 4 >JlA 

j-jlC. ‘ 4^1 ti f I i"\ 1 ^ CjI jJj-a {j-A ^jLlII jLuJI^ JJjCo jLlLj 

jLpJI ^J-3J5 3j ^ -V1 cJI_La (j I dJ3 j-^ju 4i 3 r. mij V IjlA (j I 

>4flh ->iJ» I CjU-ulUiII 4_41 JiitlL-u I j jLu ^Jl ^diLJLl 

Lr^ c_jLj_cj 4_jjI^j>JI 4 Uj 3j-^>-VI c-jLiC ^-uju 

4-^1 tilt j-cL-U Jj^dil Ljlj-c (j_a j->*T (_yil 4 J 3 LL 2 JI cjLlU^. 

^1 4^lcdVl» j 4^jIj^ji Jj^i ^ ^i^ji asiui 

4_j_jLjj_^SLII 4^liaJI JLjijJ 4j M 14 Mill ^ j) <^3tl 3» 1 3^II dJi 

LMiJUa 4 ( jIsjJl!I CjI jJ 4 ^Jl3t*i Mill 4 jjIj^JI 4^i1 U11 CjLLu^_ 4 B^La^ JjU_i 
cJLLaj 4 / 12-10 jJLlj 3^LiSLj (J^ju ^J1 4»"miVI 4juI Mill 4 jmi«M ill 

3j£Lb L® lijj / 15 ^l L^a^j l)^- 4 ! jj m«" (j^lll <—Jjl^tlll 

4_<_U^L*JI ^ U , ,.VIJ LjIjJ,! (J1 4»" 1 hL 4j Ml 4 Mill L>UJI f-J «^»tl 

4jfc^jltl <^3ll 3«iLaSJI Lsl 4<dJi J-^l Lr^l ^ J < «* r11 &JJb J^J4 Jl3^ 


251 




6J.i vJI 63lhJI L^^lg'iVi 


. Luj_3j 4_uL^_^JI 4^LLaJl JljJjj CjLLu^-c J^Lju La */25 Jj Jl>. 

4_j_jLjj_^£LJI 4JsLkJI L^LLI (jl lJ7 s Lj^jI 4j mi g mi 11 L>Lk]l jLxj 

^Lt-tlll VI 'oJuUl J J JL* £—4 $ 4 1 ^jlf. Jo-^LcuJI ^-t-U-4-cuJ I ^JjUiIuVl L J^Jo C —<- < - uL-UJ 

3j_3_J JjLSeTu 4 _uLj^£J! 3^1 L 11 j|jJL« (jl ^J) LU £)SJ 4 «L>oLJ 1 3^1 Lll j-Juj 

4 j mi ^ mi U L>UJI 2UU* tC yjLj^JI Jl^j>JI jIjlLaj ^yjLj-^LII jLlJI 
(^! (jjJ <U 3 4 jLpJI 3 ( _ T b j_uu ^mu Mil l ^L^VI j-tiu 


^AII L>UJI 4jL?c1<jjI (j\^ ^Jl3j Lo ^yil 4 ^LIoVLjj 

^1» mi VI Joj 3,,, JL». ^3_u 4 _uLjj_^SJ 1 4^Uajl ^j| ^_ul4j t L^sullo 4jjj^ 

.^LjlJu^U lm^imiI ^yJI 4 - l L > J' ^Lloo Vj ,4 -lUJI 

JSjjJoJI Lfc^_L4J 3j_pa ^_l!aj 4j mic Mill L}L>J! 4_<-oL>JI 
JjI j_<_aJI (j-Lst^uJ ^LbtJ ♦ (J ii 4 Mill ( J-^ 4_uLj^JI 4^Uail JlJ jj 4_*_uJI 

3jJs ^ I ^ IjL^JLcI j uzi 3 j j| Jj Uj Cu_3j ^1 4 _jjHoJI 3jlj->JI 4 j>.jJ ^1 


^Lii^uJ 1 £_<a_>JI ^J_l£ 4jj!^j>- 4jvj^j JjLoJI 4_lc^ 2 (_y<-u-3-Jdl ^Lt-tluVI 

4_ujjV!j 4jjIjj>JI CjLvjJijJI J5|>^ ^LjJ (jr^ J 

3j1j_o- 4^wjJ 4 _j_S ^yTo- CLl£^ ^yJI ^LloeJ jLOJI ^1*3 4 jjI^_>JI 

.^iUt A^jjJ! 3 jUI 


^ 1 ^Semi-Conductors <0**1? M dl^t 
<4JjLc (_yjL>^£J! j Lu-U 4 JL-oj-c j_c lJLLa ^jJL*JI 

^J-uoj-4 c-.«-tTu->JI La-Lu 4 _uLj_^SJI cij^L^VI ^_Luoj 4_Loj Jujv J_uo 
j_3J jjq lJLLa (jl ^_ic jLuil V 4_j 1 JjLc. jl IJl>- 

<?1 i mi I ^-<-oLj 4>JlA (—Sjjuj *4Jj1jlII jljJlj 3 Jlj JlJu jljJI (^U 

1 —!^£i j Lu JJ 4 -L uo^_j_uoj jl jJI oJlA (jI tillju Jj) <^3Uj iCj^LuojJI 
(^jJ! VI 4jjjJLj 4_j_u 4JLt-ojJl 4-LtTu j|jJlj »lO^I *—4JjLlj 4-Luua 
jIjJlI 3jj^>-jJ,l cjLjjjJISLIVLj • • * 1 ^ <>» • ' 6? Cr^ 

4 <>>3VUl 3 jIjj>JI cjL>.j_} jJlc.j . oL^p^JL ^jjaJI t^_^>-jL>JI 

(^jjJLJI c-t-j^Hll L»3^L (4 jj^-4 4^-jJ 273-) J) I L t,l j A 4_u^_3il 

109 -108 ^ t JjUJ! £>.j\\ t J^U.. J (12) 
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J_U-£34_U-ol_>» £)1 CjLjj^JI i_lU JlI Ljljj Jl>.jj Vj qjIjj 4_ILv 

cjL^ JL>JU 3^ ^L^^Jl 

i-iUjJj .^jLj^^JI Jjj-sdjUII <U-£sL>. c_jLlC ^- Lt J I <>JlA 4£j->- c_jLlL 

j-iLuaJI Jl_Lc 4JLl^jJ,I 4_i_tiu jlj-ll t _ T b 3 jl>. cjUj^P^LJI jj V ^_3&3 

Jl_Lc j? 4_j_}L*J1 3j1jj>J1 CjL>.j^ JlIc Lot <4 JjLc. jlj-« L$jL^ JjlUtl 

l-LlJI cjL jj^-TtSLl^I ^>£AXI 4 jL^ ^1» luI ^j3jj 

^^Lal CjjJl>- ciJJi £>^- 4^1 Mill jl 4 jjj1_l!I 

j-oj-j llUjJ Ll^jj 4AL_uJ 1 4 >**■ Mill J^stj ^j)U^ j_a 1_4^ t3jj^>Jll 

^_j^_>o 4 _j_L^_c. Cjj_4^L<_u1 LILLdj 4 4—lj>> 4—Lst-cu L^jI ^_Lc, Aj*>-A lt 

.jLuJl 3jlil 4x.l t*r< r uLj (jL^ oLj^pSLlVl 

^ji^p^LlVl (J^j-3] 4JLaJ-o 3^j5e^ 4 A A llIjIu 1 (jj^ASLIVI L^j 

1 3j~c 3J-5C-3J1 *JJl V1 jjju £&>*j * jAl UJ>^1 l£ 1J1 4_ctuij 

diLjjjJlSLIl La Jl_Lc Jlj*.jj ^ 4_j I cillj ^ A".4-" J_u^dj3J1 4 _u-oLL 
<j_4 c-cj!j-cu 4j Jl>-jj V jJl ^ A */11 c-u^Ul dsL 4 JLl*d jJJ 4_nTu jl jJJ 

^JLliL Cjljjstilll JJulI L^L_u_4 CjLjjjA&JVI _}JlC (JjA? -}lj_c 

4_L.L-t.t3 J_J 3AU lt Li_JLJ Lx- 4 CjlJ^C-AJL j CjLj^pSLMl _iL>ol 4 _lL^C. 

4 1 4 i ut 3jUU ^j^LJI Lit C.Jb>Q ^jl CjJl>. lilj 

1 jla (jla 1^ttu?*i 4JL^jJLl 4_t_tit 3 jU! ijjs (jyi^-l LaJ^I£[j (jl£j 

t4_*_ojj_c 4 _lLu^3jj ^^ajL^a-L 3 jU 1 ^Utj lx_4 3 j^vj 4_Uajl^ CjL^p^LIJ 

4Jljj miAj jIjUI 4juj1 4 J Ml« (jjSLtLu-uJLs 

cjLjjliSLIJ uju 4J ^jJl t ti3tl t4jj^lj 4SL-t*i> L^-uaju 

^ 1 ^ ^jJL>o 4_>oLl1! 3jlil £j\j£ qj^jL t till ^^^.jL^JI jIjJLI 

4jMj ^^JL. (^jJl llil L«l t4^j^>Jl ^y^Lusl Q^p^Jl 

3 (jjle. (^jIL>*j 4j>oLl11 3jU1 ^y^jLkJl jljJLl cjL^pSUl 

3jjL 4_l>.jJ.1 3jU1 j 4-lI 1 t till 3jl_U d<-t-<^>. 1 jlj 1 4.L.-V-j-a 4 t^ ti lLLjJ L*_u 

4_JL_uJ 1 3 All JLAIjVI J_ua^ej Ci.lv 1 a g in JLuajVl 4 3U ?a 3 Jlx1j 

tl '^Jl «>^aV1 lLL3_u l_S^ju 4_bt_tiil 4 _l>»jJ. 1 3jLU ^1 4_L5e_tiJl 

^Lalt-uJ j £j> 3“^ jLiiliVI JL-aj^l lL1_3j 4_c.Lu-s3 ^uj ^14»tl 
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♦ 4_u.ti4.JuJ 1 L}L>J! ^-Lus &J-& JL-ajVI dolJLl ( j r a> 

(l3) Solar Cell Uill 

< <_jlj-jJl 4_c.Ijj ^<Cu 4 jjjAjJ! 3jLL! lLLIj ^A 4-u-u.<^tTuJI 4 _jJL>J! 

ij-uz-a .jj 4_tiLiu 4 _L^_Ju CjIj 4_l>» j_a 4_bt_Ju CjIj jlj-a L^_l3 

aj 3~ ^3jjjQJI juJjj t JL^ajI dol_3j Jl_Lc. ^LtZdj j I 1 ^^ 

(^1 jJ_t-£3j_t I (j_a 4 _ijj_ 3 4_3da_La Cjlji (j-A-c Qj 4 i«-h a U 4 ji_JuV! 
da_>j 4 ^LLs (j-c jA! 4 <<o~ a 11 ^L«_tTuV' 4 ^LLd OjI^ . CjLjjj^uSdl 
-cjIdj^pSLM! (ja cjldj^pSLlVI <-dJj 3jjdL» 

CjI JlxJ 1 $ K <n 4 _uL)j_^ 4£j_>- 3CjI JlxI I JlA j (CjI 

4 mi!I cj! j 4 3U> #t,I 3j^>JLl cjld^p^dVI ^ jLu 

did ji_} J t4_l_-vjJ,l 4_L5fc_JuJl CjI j 4 3 tVft! CjI JJJtAll j i<~T) l_4_Lu 4_dLud! 

llil 4 _l>.jL>. 3jd|j ( _ r b ^yjL^Sdl jLuJI J_u_uj j ^Ljj^ Jl^ 3j^ jd^Ib 

j^tjLlJI CjJu>iJ 3jjJLi d±>^y ! da_ij 4u9LL> j-£'\ L^HsLLs ^nJI 

<n L^lsLU CjLjjjjji]I LaI 

Jl^>JI jl jj j^JI j_uQJI JlJjj (jjJ 34 3 j!^u>JI Jdjjj 

La j_A 1 ^7 4 Ida <j_A !ajl». (jLs 3j-u£d! 4j9idaJl Cjlj CjLjjjjAJ 4 i i mItHj ^ jy IL>.j 
J-jJj-J ^1 J^T L ^- L u ^daJj^ jj j_3JI j_jjQ]I JlJjj ^JiicILujj 

^_dL>J! jcjjjjj 0^-lLl„.J 4 3h-V ^ j_c 4 j > ii 4 Mttl L>L>JI isf) 
BJljJlc LSjda ijJl i A (jL^ jljdl <—^1 4 ^Ll^>Ij t^j_p5^lSd! Jlujj^£j 
CxjL^ $.1 j-uj i?J l_A Jjj 3 At! M31 (j-c 4 j i no Mitl 4 _ lL> J! 4^.1 ) ts \I 

t4jiii4 Mil! 4 -lL>J! 3Ai£y-Lt-sald! ‘AA^>>! j! jd! <—sA^>*! 

(j-o 4 ^LA->dl_£ ^JJ ^mi 4 Mttl * i."iVl 4^LLs L^1 jj_>o 3*LA 

Lajj //18-12 (jri_j L« ^jlj-33 3jil3^ L^Jj j_u-^j ^jl L«! <ntl 

(13) Godfrey,D,L. Photovoltaic Power Generation Van Nostrand Reinhold Co.,London, U.K., 
1979,PP.66- 70 
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L}L>JI LcI 1 / 5 -2 Lq JJ-ifljJI »1 /m»Hj ljzjju 4_Sjj-Laj 

<j\£ t-jjLseliJI CxiljLa ^3JUJI 4£.j '«-^ U gLu-tj-^-tToJI 

.^ l4 ^*/8 -5 L$j£.La£ ^JLu^ ^loISLII jluj^_i£ b}L>. L«5 j */20-16 jJLu L^j^Lo^ 


CjI.«.a.>JJ (J 1 a < <il w I ^ <-JjLselJI 4 j mi 4 mi 11 Lj^L>JI 3 $. 


fl £*LjuIIiVI {j-A Ju)JJ ^J) 3~t 3j£jil 4- L t.u 

l_j j_L_uVI IjlA t4_ul_jj_^JI 42LLaJI q _a L^jvLuI 3jtajj 

j-j^LdUlI ^j^cj cilljilj t4-c.L>JI 4 j>.j^ £-L3jjV 3» 1 3^\I ^ii Mill 

4_lL>JI Jj^tiud^tj (j-4 3 A<n 1 mVIj 4jmi 4Mill L}UJt ju^_u 

4i>LkJIJ2 LuIjj-^L!I 4^Hail ^Uj^ jl 

.^!j <jl <> 


.(IS) a^j, iujiji dxUS ^ 

j3Jj J-ol lLILlA 4j mi 4 Mill L>Lk]| ciJJj^ 4 jjI^_>JI ^jI£UI 1_4^ 

3j!j^v 4i>.jJ c.«»l~ 4 jjI^_>JI £>4l£HI i4_uljj_^Lll 4JsLLaJI ^Lijl 3*L3^ 

SJaLLaJI jlJjS] 4jjJa-Lll S^LaSJI JuJu>o Lu_uL_u! 1jj_i t 3 ~ fIj I 

ijr ^ Lot 141 <;»" 1 .ill 3 U |, njtl 3j-^j>.Vl 3*L3£ ^Jl ^xLaiL 4-^Luaj t4_uL)j_^JI 
3*Ll£ (j-d j_>u (jr lil J_al jjlJLj 4^j£Lst^3 c^-ixuJ 3^LaSLIL^ 4_u_u_$_tiail Lj^L>JI 
L}UJ! 3*Li£ cjIjLl^_cI llIL-La VI *4_jjIj->JI ^jISJlI 

^yic 4_L^u_^_jJI 4 _ l L > JI 3*.La£ L^JJUJ i/25 £>£■ V L$j| J 4-u.u.^-oJ I 

: L4JI 

Lt jIj^ 5 L!I ^j>JL} jLlIII lj jjja J^sL>J Tl 4Stl 

^ 1114 niTI ^LuujVl 3juii X t^niTI iL>.Lui-4 


: 4 ilit.U ^.ilU I I 4-(jL>J I 3^ L4S 3^jJX I ^J-4 II^JtJ I 1_4 t 

UiPSJVl ^_JJ 4 _ 2 LLaj JM Ml II «: 4 ^LLd (Jr\J 4 ^>LlII - 1 

Jajj 4 ^LId (j-' 3 1 U <_pJ! diljjjj_3il ciJJj ♦ 3jjJL» 

£ j-a Jsa_j^_!l 4_2LLa L_3_LbtJj '^ J4j"j Atl ^_uQj| ^3_a ^Ull QjjjIiSLlVl 

L>UJI 4_cl_Lu^J ^U.Cu.JLl 4IjJ.1 a ^ 1 ^ KI cij^l er^l 

(14) Meinel and Meinel, Op. cit. P.528 . 

(15) Kreith and Kreider, op. cit, P.567 
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4j9l_b ^ jL_uj ^jSLlLlcJI iCuJ2,3 -1 , I <j\j 4_u_tL*_tiuJI 

I , I 1 a! U jjjSj (j ^\ CjLjjjj_3JI ^LULj cJ I , I <_La_jJI 

4jL>.j_ 4 (Jjla jJLu ^ jJI L-O-tlaJI «jj_>JI i_dJ j jl Jl>o ^-t-u-3-tTuJ 1 < £2_j_La_11 

ta^-LA j-uQJ! JljJ j 3 tajlaj jl jjjSLj-a 1,12 

4^LLs j_a /77 (j, \ c, Ur ^u_^_jJI t 3jUtl ( j_a $.ju>JI dJLIj Mill 

V u Ml 4 Mill L-kjJaJI */23 tiJLLA ji_3 tilii .4l^L < 3jUtl 

L^LU CjLjjjj_ 3J1 (jI :3 j!jl». 3 *> 11 CjLjjjjAJI 4^1_la ^Jj^o -2 

4 3 1 ~ V a ^ ic (j-ALx_s (4 ^LLd) jjjUSJVl t-Lajj 4 j9LLd j-^l 

j- 4 j^tlu 3 j^j>JLI cjLj^pSJV! j_a 1 $ mi 4 jl I jjt (j;_}Jj j t 4_ i L > JI JAJj 
j-j-uh-j I Jl^jj U-Ji Jj-uajJI ^jU~ ml JLt-sajVI JoL3j 3 Jljju 4 3 U < a 
cilli cillli <13 LxAVLj t3jlj^v JSLtI/ 4_jf^>JI L^lsLLa 

4_^LLa JSLtluJ jjjl£LlVl \$y JajjJI 4^LLs Jujj jjjjAJI 4^LLa 

tjf-c. 3j_jlj 4^LU L^jI lLUj 3j!j_j*. J‘s mi i Laj 33j jI o_Jj V 4_£J 4_x^j_>. 
La 3jlj^w JSLtltJ SjjJLUl 4^LLa]l j_Lu jj^jL< ntl L^LA t jjj^HI] 4IL>.L>. 
.^^<1 Mill L-n-tlail 4 ^Ud J^_5e_« */.33 j! 4 4^LLaJI 4 _l^ j- 4 /43 (J_}Lu 

4_<^_jj3 Jl^Iuuj ♦ ( JLx«ajVI JssL3j J}LA ^jLj^SLII jLuJI j- 4 c-Jj-<-uJ -3 
t^JLnajVI lLsL3_j 3jIj^» ^lUJLj t 4-tUJl 4 j>.j^ cr^" S-L^' jLuJI 

LLA (j-*J tc-Jji > <i*rU jLuil 4_L4^ Cjjljjl ^JlA 3jIj^>JI 4^.j^ CxA_3jjI 1 4 K 4 
OJ)^* jij < till L}UJ 4jjJaJil 3/?.! AC tl4 t 4j < <14 Mill Lj^L>JI JlJj_u 4 j 4 Al ^Lj 
C jL3-uiaTJl 4 4 j^!la 4_>.j^ 300 jJu (jy>- ^ajuo 

3jLt.uA. jlA 3 Uj^.t I 4_tALiU i_£jjJailj ^ (>14 /ntl I J_uG dooj 4 _A^jlII 

j_ic ^LluiV! 4-4^ ^j-Ls jlaj ^ 3 mU j- 4 */38 ^1 jJ-uaj JL-ajVI JsaL3j 
^ < .14 Mill L-oJsail 4 ^LLd ^1 4-u-alIL j j t3jlj^ ^1 4Jj^elUl 4^UaJlj j^^tl 
*/.26,5 Lli jAj L 4- 4 t/17,5 ^Jlj_>* JssL3j 3jl < »iA 

. 4_uI_jj_^£" 4^LLd J < >"•> \ 4_lL>JI ^4 ^ <.. 4 y^.t l cA-tlaJI 4^LLa 
t^u^uaJl ^Lt-tTuVI ?ju>iJ 4-llAJl (j.u5LfcJ jTuCa (_^jA.f 3jL_a^. jjLt-a-C -4 
cjIj_5c_3JLj 3jj-^JL! cjUjjU^LIVI l >-Aaj jL>oI 3jLcI 4^>ollII 3 jL_oAJIj 
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(J < miIj ^ diLcjLSi.1 3jl < h-^II ^1 4^Lt^l 

J_j (^JlJI ^_aVI ^_<_u_4_tiuJI t 3jtMl { J_4jse_4 (j-° /I2 jjw La_j_^. j n! t,I 
^^Jl 4 j mi 4 Mill 4^LLaJI Jjj->o 4-uj^jlj < dll b}L>JI 3*L & J-U^j £)? 

. < U 3*4 / 14 ^^yJI jjv ^Jl 4_uLj^-^ BJsLLa 
3j. g -vVl Jl_>. j_j 1 $ K I 4^LLaJI <jljJL3J j-sLu^a j_tiaJLj tiJllA 

jl jj^ILo jLu ^1 Cijlil! jLpJI 3 ^j*.l£ UvUJL, 4_Ld^j^J,I 4_j^»jL>JI 

3j, g -%-Vl 3g.L3.^ t j_c iILl-aU CjLjjI Util ^ 4^L^I 42LLaj| 3*La£ 

4^LUJI 3^Lo^ <j! LuIdj^ jls Jl 4»~ miVI 4 U 3\ ^ jr 3 4 _uLjj_^JI 

I JlA £)Ij /10 £JLj <_jjllai,l Jl^_>JI HjHa jLu ^Jl 4j Ml 4 Mill 

t^yz 4_ul_^_Lll 3» 13^ 11 (jib /70 4j*:L3£ jy j_c iVil J 4 < <ij ji-pJI 

(4jI JL^I (-J^llaJLl Jj»3U) p jl 1 ,m!I 4_Ls_3j ^1 ( 4 j < Mill 4 _lL>JI) 4 U 3 i 

mU 34 */7 jJaljJI jJLu 

:>UY 

^JJ L^_Ljj_>j iij 4jjj_c 4^LLaJ| ^1 jj| 4 _uLjj^SLII 4^LLaJI 

p ♦ n 4 -l.lIj ^£ L^-a I Jiitlu-u I La^ 4 tj ^ < 4^LLaJ| l yz (_£jJ»-V1 £-Jjj VI 

3jlj_».j J - ua ^Jl 4^L^I 4^LkJL^ t4^LLaJI j mi 111 CjL^LlcvI 

t4_uLj^_^JI CjLj l3c_<_ajI 4 jjIjl>. 4^LLs ^1 t4_ul_jj^LII ^-uLuai,! 

4_uI_jj^LII 4^LLaJ| J_3j ^jLs cillj^ t4_uLj^SLII CjIjjjjII ^ 4_x£j_>. 4^LU ^Jlj 

2u? ^1 jLaJI JLt^! l^Uiiiljj ciJVLu,t ^i VI V 

il Ld}L-o>U ^Lil>o V *cjVL>JI L^jI Jj tCxjl^ 4 U31 

.l_3j^S1_JlI Bj^jvI 4UMil y »1 <^3tl L^lBj 

j-uI/LlII jLpJI ^J-C. 4 J M sj \ 1 4j 3Lkil 4 jljLJuJI CjVUaTu-uVI J-aTuu^ 

tj-tuLJLl jLpJI jlJjIu 4j mi ^ Mill L>UJ I pj-33j t jLuJI j I (^jjJaJI) 

J-J/Ldl jLuJI ^jl£LaVLj I ciJJj 4 J 3r 4 jI jSLtHiJ V ciJJIi I ^_lC 
« LjjL>*j 3j^^3i,lj 4_aJ^m Jj^5cIL 1I 3J^>» I ^Jl a»*mtlj jj^ILo jLu ^1 
cjLc.L t-u cdiurdl ^-t,u.4-tTuJI ^U-JuVI ^ajl 1^ l^i ) (3^ 

jL^lli lUjLcL-u ^Lal ^ mi 4 Mill ^AjuiiVl 3jui j-yul IjJbjj ijLgJJlLul 3 jjl%^o 
4.^1 UII (j_xa L^LlIIoI^ 3J-^>.VI jj 4 j mi 4 Mill L>Lk]l ^1 4*3 mi I 
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6J.i vJI 63lbJI L^^lg'iVi 


dJuljJI 4 J 3 LUJI 4_j_<a-S 4_4J^U u3^ (JuUu^ JUjO^-uI ^ 

^^oJI djU^Vl ^J3 JLSU L^Jl 3 ♦ < < <ll^ ^-Lxi-4-iiuJ I ^LjlxjjVI g. l—O 1 4_>- 1_>J I 

L}UJ1 ( jr lc Jl^Iuu 4^llaJI 4 il <jU ciJJjJ ♦ Cuj I 1 ^j4 y£>j£u V 
.2L£)Lk]| I 1 ^ > «* * L>UJI ujU. ^1 p 4-Lt-u-^Jg]I 

c-jj 1 U l, 1 Jl 4 *"( i »VI 4 ♦ j i U t. « mi 4-^1 U II ( rth-Tcjj 

^Jl ^Lj_>0 Uf ^\ CjLoaj^jil i(JU*U-<_uVl 4 -^L^-lI 4_jJL)j-Ul]l .^-^.tlj 

jL^jV! jtjjlj JUaj^t J-ULtill 4 L^:uJlI dJJbS&aLLaJI £ya J-tla jljuLa 

^-3u>«JI Sj-jJL-saJI oLjJJ £c-us CjLLaJt-c jl jJLlj CjljLLaJ.1 US juJlscHJIj 

tcujJLLaJJ juLUI ^-qVI jJb CjLjjLUJ 1 (JU*Iu_ul (jU Lulcuj 

SjuljJ! 4^LLaJI (jjJv. ^U I jl>. 3j_uS 4_uai^AII L>UJ! 4j*.Lul4 cULS I jI Ul 

£J_5eJL 1I aJUJI 0 JlA L-UfcJJ w 1 ^-LCJ ^ £-JjU3J CjLjLLaJ ^^ 

oLJll £-tIo ^L>.jJJLtl (jrU ( j_cj <UtVll 

H dlUujJJ (Jj» mi" ciJJ j Juu oLJJ JL^jlL-oV 4_l1Ll CjluljJ*. 

ijL^jVl L yl^. JjjLcJl 4_uU gj ^ 11 JuijILlI diLUseUJ US' 

l^uji <> ;ubasikJi r i Jii^i oi^yi^^Vi liij 

jrt->-JjjL-i_il>J jrt J- < *■ *\ 9 1 (jJi ?m J-LiS-flJ J^Leill ilil jl < f . 

(jl£Lo^Li iillji£ i3_uLij^£Ll! 4^1iaJI J 4 J 5 II lillj Jjlj (jlj>.JjJ 44 ll o! 

jl (jlsjVI Bj. j j diLjlj^s. (j-3 i~< 1 U«f 1 i>i JjjLij 

c1i1_Lijj_jIlII Jl>.| Jj< i~~i till j Jju ilaji i>iU (_J1 «1 > »lj 

.cjV^TIj 3j^>.V! (jiuij Jj<M~it BjjiLji tUl <«"mil (_yi3. jl 3_uLij^SLI! B^LLJI 

pv J—^c_l ■ i 1 i 4J3LU aLla-Ll 1 j I *\j A 1 U»U»V « ( 16 ) f«-^J (J^ 1*1 II !_j£ a J_Bj o 

3a>.L>JI jj-p 3 <it^~iVl aiuts JiLo (_y3j i3jjLj^SLI! 32LLaJ! 

(Jl a «~m iVl |jl JJjJLa jLp ^1 j_uiLJ,I jLJI 3j^>.| J 1 c «"m il ^ I 

djV^>JLI (J1 <»11 nLi jLlUI jJj^so 4jlof. (OjBj i JJj^Lo jLp (JJ i_ijlt~ill 

iLsU^II 3 ^t^~J (jjl>J 3jL»JI i (Inverters) iTjLJLII! j? 
Lj^LiJI 3JU. ( _ T a 3 ijI li 11 B^LlaJI ^t 4_uLjj^£L1I 3ol Ult 

t_ ( t M l ! . "< 1 .1 t-s" t 1 4_L±Ll Qja>iJ! Oj ^ A- i 3 4 j M l 0 M i l l 

UjoJI <~»1 iU~.tl <_£JL13 3jo4j i iio Mill b}UJt diVI o»~ i nl cJljLo 

oj is\~a a CjVI o<~ i ii^I joloia CjJIjLaS till jJj i3jl33j_U I g~i 3 K~i jj-p 
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Ul Jj 4JU3iyuj Jak£ - 16 JiLs. 

W jlf (i' 

L^_jJJ U jl — l j JI JL-sajJ « t\ t*m 4 Jjj_*J,!j 3J - ut - iJ' J^LaLltt 

J_3j (<LuL^^ CjI JlIj_c / d y\ \j CjMjI£j ciJ^L-ul L_3Jl£j) 4 _JLc. l_3jjL u^a 

4^ LJ! Q _d Ijj-L>3 4j Ml g Mitl L}L>Jl (J1 g»*l t III j ls~lj O-LSfc-J (4 jLu-o t 

(JjuslI 4j mi 4 mi 11 L}L>JI LcvjJjJ^rJ L a 4jI /3j si «w«aVI 

Jl_Lo 4-jjl i <~\~i CjIjLl^iMJ «**i» i^->» L^j 1 jJ jjtvitl 4_JL>JI 4JL>.jJ,I 

b}L>JI jjjlaj j_u^ j t^c. ^L-gjy IJj_>.jJ jl 3^ t4j| juil 

1 AU~ !j \ (jJJj #4j si ,^.",oS\ 1 Q~, A K~ ^tl J fc> /tl £)J_} l-^Jl 4t*lMllj 4 J Ml g Mill 

CjLjVjJI ^£ 4-jj, ^ 1 nr.j 4_cfc_uljIL<_ul CjIjLllC.V L^Jl 4 t*i 1 »lj 

3Jl^UI 

CjVLu^jV' 3J^>-I Jj» nil ^ 4_J_i^L*_tfu] I L}L>JI J1 d»~ Mil 4 sLIdVLjJ 
Ij{j£ 4_Ij^_sl 1,I ^j-sajui 4^L*£jl 4^LLaJI 3JljjuJI J^IsLLU 

d 1 , ,, t l L ** it ♦ ^ 11 4_ljLj^_^J| d dl L-n I I d I 1 ^ ♦ 1 1 L " \ 1 7t I I t^“< 1 1 t l i tl / A 

JsdIj^Lj^ 100 ^1 j-JjLill oAJb BjJjJlI 4^LLaJI 3J_uajj .(jI/jjJlj 

•>^ jl 

Ij. i^-w 3 a 4 j mi 4 Mill L}L>JI ^Jl i iii JljU^ 4_uj_*JI JjJil] 4 i mi itLjj 
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6J.I yjI 63lbJI 


4_<_uljJ ^ \ c c-JjL^aeJlj ^IlII ^aIslII cicse-Jl (j^- ^-<-oL<-oI (JSLtlaJ 

4-L<-u.4-tTiJl L>>Lkjl JUt-i^V ^ju-cL^c i I^JUju^u! ^LulSLol^ L>UJ13 <j l_3£" 
5_j_jj_*JI 2LSJU.U (jj-£ 4_L>.j_^ ^ j_aljJI j_a ^yjjjtil ^JL*JI ^ 

JLo » " i nL 3^1 U \\ rj_& LgjLikl* J_4 L£Lj 4j-L jjJp ^u_u_u C-t-L>- t4jJ>j» < ntl 

1000^1^421 u^£Juj3<j} jSeuh j Jol350 JU£1 

L^JLjj^oj 4 J Mig mi 11 4^LLajL} J LL l ^ T uI Ju9 IJl^j 

I JlA JlIc cJrSV 4j mi g Mill 4^LLaJI £jl j_til (^jlj^>JI 

^LjjJI 4_^j-j>- 4^Uail J< mij 4jt_ulaJI Jlv.L^ jj Jj Jl>JI 

^ufcVlj tCjl jUfe-JI ^ 3jlj^>JI CjL>.jJ JiJL^ 4j>*jLlII 4^LLaJlj 

3j-£J! w \ r g■ 1 j .4.! 1 CjLjI 1 (11 ^JLc ^j >>.H ^JjjLqltll 4^L1 o i_dJ3 ^j- 4 
(jL-ujVI J_QJtIu_u! 4 J 3 LL 2 JJ 4-L^ T l^q jjl 1^1 a Cj 1„V < oJufc 14 -u JajVI 

. I jui> Llajj J-^jlL_uj JIjLaj ( _ y ^LU l^ah»a 


mo 






LjtjjJf yU 

: 4_uVI *-j L <_u- > J 

\S*(\2-J*6)=j 

J 60 ^jL-uJ 4 jjI j (jla Juu 4 juIjJI) Oj-ZlC. 4_«-u jL-uJI I jlj 4 j».j.S 45 l ^jLcuj 

jj b 1««■) L« (jV j Lllt 1 dil j Ci i <i j T 4_ij IjJ I 4-g-i^ J-lS jJU jl SjLiu] 4 _u. u 111 Li j 

.^IjJ! 4_a^ ^Ul SjLiVLi ^bj V ^jJI SL^IjJI ^US 

(jlSLaL) 4-iia-«JI t~»l rtj .t-»~tl j>.« t ^JloJLuj LoL^ 4jiJlL>J,I Lilj^JI ^a_t3 JL>o < * LlfljX. Jl9j <(jVl 
. ^ lA iLJj J^" 3 d)f ‘ d " i flij lSjL^I 

:l^jjl(J.U.O.LU.TI ,3jjC l2j i—iI.iii-v - I 

i^LJI JSLjJI jL3e T iJ (_ylllJ ^j - u-Q -J oJI ^LflJjl 4jjlj 4JjL*-a A j)* *' 1 1 

(j*)^-(jO^- + 0)^0*)'= 0)^ 

(jOM^L*- + O) 1 ^^) 1 ^ (g) 13 *- =j-^> 
((»)Ui( t )Ui-=0)ii». 

.CjIx. 1 Mill /Jji L^iiLSj La till j Jl*_i L^J^scjj (j-ajJI 4jjlj 4-g-d 

JU_ji 40 (J^=>J-C- tU -v C7 Jlc. 4UH‘i ^ <_jT I <_jj^_*J!j C^j c -llo> I : JLia 

(I8.i2)ito(40)aah- ”*= 0)^ " 

(0,329) (0,839)- 
0,276- 
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6JL» ^ JI 63lhJI 



7: 4- 12 


dJij 


4 : 56 

Jjlz ul>a> -2 

Laj t pna mi l c£J 4_tlajJI <&LuiXI J-& o' M <kjMM ^$^11 cl^ 3 < - r »L<.a ^ . oi 

jl C^“ 0-^' *bj'j ^xjja t i^jLuj j»j-JI J$ls l£J- 3 *' iJjj-jJI 

. 8j 4^.L_U 14 ^^-Jl J^lo JjjL-aJI (JliXI (_y-A£ 
(jr^i >4^1 U-* ‘^>11 cW 3 J-4^' L^l t>° CiSyi J[$la o' Lx- 4 

0 -dVl dll j Q_i.In.ij j . 4ijLxIlx 03 ^ q^L\'I Jaj>. ^^o-^ 3 (_ 7 ^- (j <i a Mill 4 £jj>. (jl tjr Lau I Ju&j (<_jj^JlII 
LjIj 3 Ltiajl (jiU n J t-» »«| ^yi^. La Lfcl Sl~n <_y2ll ^ mi a mil ^L*_j/VI 4 jx£ <_yl£. 



U£ t 4rthUl oUU:VI dili 205UIJ SLp^l J 4^iVl ^uVl ^ ai^L^I ^^jJI ^-LuiVI 



djL^vIjJI ^ j-alj_Lll o^Lal I'.IIII <_y3 l>a^elj LjI^^J l oX&J J^L>- ^ UJ£)La*XI 

4juIiI jl (Jji»0 ^aSLselll o_a cit- L S&J 4-ajjU.I Jjlt^»~ll (JjLi-uJ Jla «~M ilj <LxLl>J.I 

4_p»l_<JU djI q_iaIlLI ^yjl i all 4 jjIo->*JI 4-)Ljt~ < »VI (_ylc. L$dll 4^jLa-*-l,l ^aja <«^"<ll 4 t-> ml 

J «^4 djbLLJI Jj>-Ij ^yJJ jl a < ILi Q-u-a-t-uJI 4 j ufuV ^La-«-uJI J-cia^VI <j-a ^lla^ tL$j 4 Uj->JJ 


.4jLlj 1I ^jj^pJI J-a->»JI Jjlflit dlljj 



:Jj LaS^d^l 2u^L*Vl bljpl ot Jli^l t^Sjjl^l diU^Ldl (> 
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la-jj 30 
Aa-j-s 30 

(jJiaa) la-(30)La- + (30)0a-(30)0a- 
jJlu, 0 5 0 866 I * 0 866 

0 75 


■fcuJI iylj Ui e,Aj Aa-jJ 48 
:A_JO]l AbUI i- 


G)Oa.-G)Mf>)£*. 
(48,6) Oa.-(30) la. (j-i^>) Oa. 

0 66- 1/2 * I 
0 757 


.OcySHI AjbjLa ^6 jLXI .-Jjjiajl-Jl o <7i TI Jaa- ^ j-ui -a.49.2 


(_>.■ a .tit l Jaa Ay); 

0)^ 


Jl Ajjlj La! 


:4 i ni A itiTI LLajl^3JI —4 

i_>L«-u_>J £>j-& ■>" .nl ^jLSLaVL cdJji£ Jl^la 4 -u-lalIII ( j^- t .~aJl 4£^>- t j- c - 

<j_c. Q'i <1 mi I I cjLLuJ! o i^h i _^£i 4_4j^U,I (JjLjjjJI JUoJ ^ jJI 

4^ jLfejV jJ> 1\ ojjt j . J^IjJI jUUL L«i ^U-J! jl 2 ULlJ» *lj^l 

j_)_«_*Jj tj*>-^Ll 4 _ooL>- (JSLduj 4 _lo 2VI ^U.„Vl ^JLc d 1 *>a 1 ...tl ^<>i,4 ,.ji,H ^-LuiuVI 

: 4LJIU! i"' Ij t-. -w 11 ^j~n ^JLuJI 1jt £i d U. ^ 4 j . n o mi 

I jl 4_j| <jr L».4j ^^Jlc. J£Aj UjUa^l jljjj ^_cuj ^u-ujlj ^Ja Lilli IjL>.j^ cuj -2 

. I_^». ^-«-u 3 4iiliJlj ^-<-u 2 4_uliJI 3 jjI jJI ^ t->4 (jLs ^t4) I ^J^VI SjaljJI ^ 1*i4 

o j-A J1«UJ i4_a-jji 90 JlUj ^JaL2j Jaa.) jjljjJI y (jl ^1 J-t-a3 (jl ^yJI liSLifcj 


j^>JJ ^JaLii lU 1) j^y ^ J^3 4JLL2IXI liaLilli (jy jj-uaj ^^lll jjIjJlII jLLaSt 

. (jr t.u.4-t. " aJI C - oa- c aJI 4jjlj ^_uUI 0 j-A JiUjJ 
IJljI j_jIjjJI jSyz {j y < * 3j JukLiX 4 1 mi ifb 4 <Mill J}Ls* (_£t ( _ y j (j n g Mill 4£^a- ^yi-utTJ -5 

Ja-I 1 JL 4 III ol£.Lt4j JMa. u 1 no Mil l C 1 4 M i t lj (j 1 1 4 M i l l ^Lijjl jlj 

j-lj t 4-3jL.JI CiV^mi c—<-64L>- j^jJI ^laJL-u (jOj^l^JI 4j2j-iua ^aVl ‘ * I l^>"j 4_!a_>J jhq Mill 

I h Is^\ 3j_jI J lU J ■» a J_c. 4 U a\ ^yi^. £-33 L^jL^ jJjLjJI JLlXI (JjiaHJI ^J-4J (jr^-L*j Ljj>j? 
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6J.I yjI 63lhJI L^^l^iVi 


^LmLj jjIjjJI 0-° ^LsoLj 49,2 julajj 4jvjj6,48 La^1t>.4 

♦ <— 


j4&\\ lU-v Jl>-IjJI aj-JI J}U. SJjLcTlc 4jji. 1 ill (j^uc-JuJI 4£^u>» dijl£ I jj 4 jI 4 tS'v^La 1 ijlf. 
21 (j! jy^- 21 ^j-c 4 j mi ill (j n <a Mill 4 £^j>- <j| I JlA ^yjju j i^j u c mi II jl Jua 


s bjs* 


-Jj J_jl t jLl-^jLa I J±ys jryjjJI Cjli j->- JjUj (jyjliJi 


4_I (jji_$_<iuJI 4^^_>. (jj-Q ^JJjLcJjl Ijukj tcr jlill jjLu j daL lxL-^jI^-lSj ijlliLcj ^jL-u-U 

4^^>- ‘ * < 4_uioLjjJI ^jLcJJI ^j-c Jig ■ ■ ■' 4 j! jl 4ji ii c Mill CjL)L_uj>J! (jr B 3j_u£ 4 _l4-^I 

J-&IAX 4_u_u_lJLi 1^*4j-cj jjjiAuioJI 4^J>» jrijj Oj$£U 4j I uc mi 4_Laj^j>. ^Jl2j (17) ^lBj JSLluJI ^ 
dJajJI 4£jjla jjk t—ijlUHLa ^L*JI J^L>- cJsij ^ ^j-a £rt-t*j ^ <. 32j 


{jr 2> 4_lB^_luJI 4^>.IjJI tjr lr (j h c Mill 4 t Mil Jojrt,,i 4 _jjI j 4B^_*_c Ljjijl lj! ^l"i c4 . Sj^jJ,! 4^>JjJI 
p ">j \ 4_C.L_uJI lLUj ( _ y B u c Mill £^>J-a (j-Uuuj LuLb jljT 21 LvLluo 3^_luL*JI 4rL_uJ! 


(j-i-u-a-ifail C-t-t^jlILi LvL^d 3>_luL*JI 4r.l_i.uJ! i^2> CuJ^J! 4 jLlJ 4jSj_iSJI 4^>.l jJ! ^^lr. JajSmfl 
. 4>.jb 31 ^jLuj jliT 21 ^ 

(_j ! C. 4 t*i b Li-uJI ^^y-i-u-^-uuJ 1 * miVI 4_uc^ 4 B^jlX 4_li.u-c.uuJ 1 Jajl^_>JI ^IjlscILlu! LlssjI (jl^LaVlj (j! 

L >ia-*-i(17) ^cJBj J^-uuJl 4_La_j^_>iJ! (jr J-C. LL*_udj (jt -ij^J2J JSLluj (jr 2BV! ^Umll 

^ Ji^>2c JSLJl. l^J jmVmi, ^1J ^uiLC-jJl ^.LuiVI oUSj 4^»UJ! f I bijVI 


«44 







•=-.a»> - 


2fl5 















V 4JbjuJI 4^LLaJI jjl ts>& ^c. CL*jJ u>JI <jl 
J-aGj tL^GLu^j 4 j 9 LLa.II 5 Jl<_u_4 ^l>JL*_4j V! 

lj_A LjJlj^Lj 4_j1j_C ^jLUI Jlsej V (jl 
^jl ^1 Gj^uiul fiL^jLtjJI Jj_uaGJI IGl il 
<1 J Ml <1 nill S al UU< 4 _LjJl_lII 4*1 LkJ! ^^Aju 

t4_^_jlJ j dJJutlLo j_}Luo_c (jr jfc 4_ul^J !j 

d'M U.!l ■ U A^. 4Jl Ml <3 £yC. CuJjL5fcU JJ-U3 ^Lb cJJjJj 

£)l ^ j c, u' < i^i n V jjL^a-a ciJLufc ^1 jLa L^jjLu^j 
l-<-Lv Lujv J.JMIJ 4JLjlJI 4^LLaJI ( jx. cL<jJl>JI 
^-jJI 1 j 1 / >* ^ 11 ^jt J_j a al U 11 aJi , I, x3 

(jl ^.Galj Mi l (j-l u (a J-^a.a.Jl I JlA l^>.j-La_u_o 

JaUU! V! ^jL^iII J& ^uA £aLl*l! 
.3_ijJu>J.lj L^la 4^LLaJI jjl <^>a £_a 

jjJ «4^LLaJI 4_«j!)) ^_<_uLj U, J_U 



0J^J-U2> Jl_j^G ^yilj j-jlulll ijj* L^IjLu-oj 1 
4_ajf»^lli {y s JlSJj 1(J a ir . *"m l4 *js JjsLillI 



<-d^l g",..I J 1 1 a~ (jLSLo^Li lil La^ i. ,ir jtlj 

jl Jj-flJI iLjjklaj (_gj~l I II a (_yl£. JjjLlII (jj.1 4^Llal 
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6J.i vJI 63lhJI 


2U>.UiV! cJjJl^J! <>l 

1 < <i iVl ^-<-0L<_uI j_«| cLaLLaJ! j_iUa_4 (j! 4 _l 3 i_lLilL V U-4J 

Cjl-tla-A-U £_4 J_aL*_ 2J! i _ r J_C 4 j!jJu 9 3_}Ljjj ^1*1! i>\ j2uj.uc> j_3jj 4_4Juijj 
t A UK 4 jI Lptjjlj -^.u2>\ jJIj t4_uU>JI <GU1 ULo ^Lul {_y°> d j»j .U11 

^j-4 CjJjlj 4 _jLj_>. 4 J 4 \ C. 3j^-J dx3 Jl>. 4^31 UU IjljJl>. Ij J <<0 4 (jUujVI 

(J_2_lILJ!^ _j A ... tl^ 4 ^IjjjJI^ 4^1/ 1^\\ 1 ^J|^_4 4_o«.LijVI 4 jIj jJs 

• ajjULI «L>.ljJI CjULULo 

<_y3 jj>u 4_LaJL 4 -L uam (jjjJijl WjJJ^ Lr^ 4-LC.l.L^aJl SjjIlII C<K mi 

^IjJa w I * jl^-Tljlj (jUujVI (jK jt '4^1 Ull ^UuV! ^ 1 jiitTu-uI JoUjI 

<i 4 mi IU ^-ulj-lUJI jjUaJ.1 (js>*} jl CjLjI jl 4 jl <<o »II 
4jI JljJI 4 a! Ult 3 jljjl>. ^yU jUlt^Vta jl>.I ^LJLI 2K^».j 

4-ir.l m<o!I Sjjlll ^3^lpj tUUj Juu 4 jjj_lII 4^LUJIj L3->-V jUIlj <U<?ill ^<u 

^j-o jLjjJ5 Lfcjjju Cjji^lj J< mii U>jl mm ilj 4 K_u l£LJs 1 cjW I 

(JUaIL-uI J-cuJJJ ^Lij^LII J-L^£L ^31 fU t3ju Ju>JI 4 J 3 LL 2 JI j s\ a ^ If. L-JlKJI 

( j-4 jLjj-U I ji_A jJJ*- ^3 Uj JjLUl (jyh 4_uLjj^JI 42LLJI 
.41LKJI jA^dcUlkJ! 

fjfA 421KJ! jjUw jjf£- C^lII (jj-SJI I JlA 4-jj. mm II CxjsKjj 

j—oj 10 J-& 4 g\l Utl j s\ a J^L^U.1 l-JlKJI 4-l.lItJ jUj JjjJbj 

4_JLc CjVjul4J JlcUsjj ciJ^ 1 »VI 4^LLaJI jjUiA c^LtiiKI JujJ,! 
j_^Vl i4_4Jjui]! jjUail J^>o 3jLJjL>JI 411KJI cUlSj 

JjUojjl>^ ij\ ^->* 

^yJ-C JxLlu Jl^j t J-iZL U I ^yB OJ-* J-iUa-ll &J-& tjfjQ ( U 

I Jljv 4 >✓> j j 4 ♦ i mi Cj_jK L^l 4_S_U>- 4^LLaJI , ,,1 CjVjjl/3 JlcU^j 

^jV 4 ^jc_1j 4_iLjJ lj>JI BLj_j>JI CjJl^I U^?c_jjJljj jJLuJl j_c 4jjUil_J 

.41LUJ! 1 .i^v\ V jjL^a ^yU j_K^_KI ^JSLjuj SJl^Tul^ ^ 
t > >'^ m V 4^Hall jjUa-o ^_yU 4_4 jUJI 4j^ijjJI VI 5jIL^ (jl 

Lul ^tAJsei] UUo M ^ 0 -sa rP fc J J< '**'.1$ 

4lUaJI j n! *s> t 4 j 4 A ? jK"VI 4 A ,-^>tl 4 -lluLluI Jl>. 4Jl mi 4 ULlcJ JlS 

1J-4-U.J JlII tj^UaJll o'jJb 4j^jjL3tA t^y-&3 VI jUj (j-c 3 JjJl>JI 
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t ^#*?.**X < £j\ jjb 4_JI (jl La ^ jL 41SUJI 4_j_j_j_>JI 4x.^-<_uj 

LiJa-jI 1 _LaJL*-3j ijLiilj ■ L* a ft! (j_A jujJ,l jl p *>■ ^tl p^.LLa j_A jj)Jtl 

^jJI 4 jI j miHj (jj£j (j-I 4 jLs 4J jl (ii I pj jJ L a - lS JujJl! I Ju 4> (jl 4_a_uL>. 
LLaLaI iJT 2-a 4jL^ 4 a K~ 11 j jl » < nVl 4JI < n a LjjL>u jJ 4 4_lLi LjUc I 

4J3LL2JI J^l ts~l A <j_A LuLfll MM^I p-5CJ>. (jl^ 1 A $ A 4_j I LcJ) U < « 4_a_U2_>. 

tjl . l-j-jj^s u I i 5~ < < i a (jAj 4_aJI (jj-^>»lj-A La La 3jj-5ellll j_lcj 3juJl>JI 

pJ (jl j_Aj 4_La V ^>_a 1 4_jJL>JI 4J9I U tl jjl ts> a <_jj.Jaj 

. Ljjuu <j_A (^LL-u (_jjJI JLl>* VI j. t^c, Cj Ju^_u_aj 4al_j Lj, t^r. 
p_stiJL£ 4 a! L> tl j si ^ 4 _j_2 i . i'^>T,.,, j ^lc (jjljJLa (j^tiS (jjl 
Ju>o (jl 1 m I r. L$j (JjJLj 4JLLL>JI *>JlA (_^ju Lla.}Laj tjUJIj (JjjILJIj 

(j_« (JLljv jUj l_Lcu_d_iV 3Ljl>J1 (Jj-<-o i-j-iji (jl 4JLfi2jJLl ^jl^J (JjJL>JI 

. LjJlju 

4_jJL>J1 4 a! Utl j .}|_uiA 4jJjJu5c_a 4 Qy\ jJ, 3^_AaL*_ll CjLaL>oVI j£j !u 

(j£> CT < ^jJ I (J^ V I I (j’A-U-u L_u I (j'UA l_>01 (^j (^ I 1 ^ < / . ■ t I 1 ^ 4 |^_(_L(_U I (J l-A-t^* 

jLVI 4 Ll^j SjjLscILdj ^uSb Jjl <^1 a (j^j (jl (J_baij j 4^1 Ull 4 JjJ u jjl t^wa 

LcjLwLloJ jpaj 4^1 Utl J n! J^LjOJI j_A j tciJJj (j^L^I La 4-ujj-ITlII 

£_A pJ^Qilj <LjJL>JI J^Luail L^lj, M > M1 CjVjULA (J-tloIlJ (^y-A-lc (J^ Mil 4^11^111 

. 4JjJLlII 4 A1 t-s 1 1 ^ N l ts\ a Ju^LjJLj 1 ^ <^n j s>"i • ,i 1" \ 1 1 L-n ♦ t | 

-4_aJla 11I 4-tc.l M^>tl (JjJlII *Lu3 Liejj-pJL lII Jjj (j_o JuJulII ^ tSj-? 
dJ jl t mI (j —a Ju>JLj (ji ^I^mi 1,I c—JLLaj ( jy IlJI 4^^1111 Cj jl_AJv. j_A JuJulII 

<t»s <«.1 \ I <_ < 1 tLuVlj (JjL-ujJI (^Jl cHj jt_A_><J 1 oAdt> j. u."i 1 3_}L*JI /4 a! t^stl 

^JlA tCjVL>J.I j-J-ajv ( jy j 4^LtaJJ p^jL^IbdUI (JjIoj (_^ollII I< nl 

Cj|jLijVI ^L_pl JjU. (j_A oiM^uVI c^Vjula JJSj (jl ^ ojU^il 
.CjI_*_aIL>«J.I lIIIj (^yj ^ mi Jt (^JUJI ^L^jJI (^> <1 a ( jr l^. ^3j3 (jJ 4 < 7 1"4JLI 
(J_jJLaJ (jL^_AVL j jl i4_jJ] c-ukju La-j^ 4_3t_pe_t-iS CjVLaj>J I ^JlA (J!la (jl 
jJl^I (_^_j (^JLv 4—t-tTuL jJsI CjLjj)"< < dlL) JjUn^VI j_a 4 a! Utl j_A L^M^ul 
V L^_jLj Cj jL_A->JI ^>j_A 4_jJI c-^jkjLJ La 4_j*_uo pi:jj (jSLI t 4_u^Ljj (JjjJI 
4 a 1 LlI 4J1 <ma (j_A Jl>.|j udL (_yL. L^jI jl 4 4 JlaL£JI 4 .^ 7> 11 < 
CjLIj-^I (j-C cLt_jJu>Jl (jl 4 L^M^b_ul (JLLajj 4^LLaJI CjLI J^\ J-&J 


5fl9 




6J.i vJI 63lhJI L^gJglSj 


42UaJI J-xa jJb (J-q-tlulj \ i^yQ Js>~ Ij C_<jLv J_& 42LUJ1 ‘ te> 

V-2 1 ^ CM ^ ", , „1 L-L-Lg-ua 4 miJ 42LLaJl ■ k A-«w ^jjc. CuJjL>J! (jl i^kVc. J< mij 

4JL>.j_« LlJLJo o>^ ol oj-* 42LtaJl <k 3 -%■ cjUIj-^J ^1 ^.j^eJUl 

£_c (J-^IajJI 1_Lo ^ju2u2j 42UJ1 da-gjv CuJ JoJI £)L2 LlA cj-^J 

. t\ A ^v. 4j'Luj_fl L_LL<_u JJ t^> / t 1 I _L& icLiil t M VI ^j_4 52 LL 2 JI 

. 1 <1 ii/N j 42LLJI 

:4MUiU»ai 

4_u_uL_uVl 4ll^Vl ^>-£iAJ U <1 4 LvjII £jufc ^2 ^yjLj £)? Luj-c. jJlu j 2 
42 L^ L;r 2 t-u'j (J K, mi) 42 LL 2 JI (J1 <a ♦" Mil j-CuTu 1 Jl 22 t 42LLaJl £j_udj-4 J^». 
COJ J£ ^1 42LLlJLj J_**j ^1 3j^VlJ oV^l cJioj 4-uL^Jl oVLUl 
4_j2 jj^UJl £jjq 4j»^j_} ^J1 ^»aVl l-uSLaj 

3LpJ' lIoL^jLj JiLrb*>U J~>»] Lajj-Ls 4-4J (jLj^SLAj (jl (jLcujVl ^Ic. < «♦ 

4-21 U 11 jjl ts> a 4_I 4jL^_j V jJ-u-u ^2Ju jlji g~ ( 11 1 ^jL^-us 4 jJL>J I 
^1 4LT j^Lt-saJLl <>Jl& £)l (_y2 ^L-ujJ t*l mij V £)£] iA5t2j Jj^Iu 4jJuiSHJl 

£)L_ujVl Jl 3~ 1 II A J J U->,Uj 4_jJL>Jl 4 j MM»U Js^L^jVI -SJl^J Ls_ 4 C-JJ) l>l ill 

*33^ <> 

-4>aJ A’*! 1.1 4_t£.Lu-saJ 1 CjL_«>J. 1 (_^2 4_t^LitJj- < j-ol_Lll ^-l tSU 1 _}Lt£.l Jl2J 

4jvL^_j j_jL-^IL 2 t 42LLaJLI (. rtVsa ciJ^l < »l (jr Lc ^j-^3 4jnij«d 
^1 4i>-L5tJ ^LtJIJ t^LuVIj J-^jlII ^2^ <a"i i n~ 221 Ult 4-4jl-i jjLt-a-o ^1 
cjL2j^t_« J*\ mi i 42LU ^1 ^Ll>o Lajjju cj^L^I 
jULtlJ ^SJl ^JLa J^u ojL^t cejKilJ t J3 jjJ1 J 

SJ-^Vlj CjVL^l*J1 j CjLv^IIII Jji-tlllj t^ iUllj Juj-illlj 4 u2juJ 1 (jlalj-cV 
;221 t-*s11 fj\£. Jl^Tuu LaLo^ ^_y2 c_-<jL>» 1 jL-aIL>.Lij 4 _uLj^^J1 

V 4-uoujla ^Ll2>j I ^12GJ1 LuSLqj 4j Lj j 11 LLlIc ^-l<-u-«J 1 ^_lud Ij 

. 42LLaJJ eJuSUl ^IjiitlLt^Vl ^j_2j 

Sjj-tco 42LLJ11 ^t\l q~i , «.V ^JL>J1 ^IdjJI 5j^_LtfD ^jl 
ciJ^L^Iu-uVl lLsL^j! (j| t4_tSL^.U 3 Jljj>.jJ 1 3jj) ^11 Ci i iijl L^jI VI 4_4j12j 4j2j3^> 
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Lgjj (Jj £j\ (< <itl cJaVT jlLa jo-jj *Jj U^LqjI c< < <nt 4 J 3 LL 2 JJ 4_jJL>JI 

3JljL<-uJ1 lLsLa-i! dJj-th ijr £i V L;T Ioj 1 1 Jo 41b Jo- 

^JL*JI ^ mi tl ^j-A 4_uJLiJI £)l BjLfu^/l ^j-o JljV 4-LC.Lb^aJ' JjjJI 
4jjL2_a cLsLLaJI <j_A I Jo- 4 -LlI-3 CjLla^ 3j«uL3Jt JjJlII £h?Jo»t jlUl 

4_£oj fjs*i * i tl Uj Ju9j t4 aJi3~U 4-lcLLu^JI JjJlII ^jK < a 4^lg~ < nj l_4J 
lLI^L^L-u! Sjtaj ^yuj jjU^fl (j\ j 4 j9^Lc (jJLbfc tjLj 41 jUJI ^Ja_Lll 

^Lb^JI JjjJI 4-SLLJI ^j-A ^UJ! (-d^i < »VI IjlA JJ-JJ La j_Aj 4^LLaJI 

LbSL! 4 J 3 LL 2 JI C-JLLaJI 3jtaj 1 nj ^cLuoJI jjlalJI . t*l mi 1 

Ci < njt 4^LLaJI cii^L^Ibjjlj i^£ ^ isdaS 1 jjt->~tl j 4 j9^L*J! {j I ^-l-g. Jlj^GJI Jjj 

jj_La_jJI CjLjj)~ < m a ^jUa 4oc_bU]lj j tLjJio 4 _ajL3JI 4^>UJI (jr Jt 3jjj_toJLj 
^j_A 4 _jJLoJI t , ,.VI CjVjjca Sjjj-jJaJLj V 4_JloJ! 

.4 

LLa_LJj_A jujl 4 _aL^jJ 1 (^j) "i hi a ^j| 4_3 _j_3o CjLuI 4oL^_j L£ Lil 

JLlil jJ_j_i_<_u ^ 1 c. Jo. 1 11 n*4 4^LkJI ‘ , «.l 3 jLj^_j >>\ U < 

j_a JL>JJ Ijla ji_JI j-aV! (jl i La joj_ijj cjLLLlII 4u^ju 4 J 3 LL 2 JI 
^y-A-i^. JSLjuJ CjLjLLlII ^L 4 J-AJJ CjLjLbJl 4 jjIjoJI (JjljJtJ! La-»Tl<-u 1 (j| 

Jj! jjlILj jjLjLlJI bru 3 jU]| tCjLLuJI Jo.1 j 4_5tjj_Aj 4 _aj^La ^>*Lj 

4J 4^^Lc V <3j^ J-A L^jLlj ^ Jl^. j? ^ aIt. J< Mi l L^jLb jl L^jj-C ^JlC.j 

A- T l o JU ij y_^ 3jol < M II ^LU! 4£.J^5C-A (jyic. J l a Tl* J Jj 4 J 3 LL 2 JL 5 

jj-A 4jI ^_lc t 4_JLaoJI ijy Io.j 4 -^.LaTo.VIj 4j jLu^UsVl J_aIjjlJI (joju ^lr.j 
4_j_a_Lc 4_5_jj-La_j LaaLljj CjLjLLJI Jj-C. 4^LLaJI ciJ^ t «l jJa j 4^o-j 
j_ui JiLjbj 41LLJ! 1 -'t\l , „l J_Jl 23 ^yjj Jj 3JljL_uJI jjIoLLa-U 4_aj^La 
jlo-Ij JLIa I jla . cjLLbJI 0ja> fjK, mj ^ jJ! £)L_uj^/l <>l£j ^ ui-* 

3 Jl-Q. 4-uLo- JJ Lj^Tu-u-AJ J^LoIo. VI 4 jI ^yJLc. L(iju 4J1 a I ^j_A 

. a a! t-> II jjjuj 4o»loJI (jjJ 

4J3LL2JI ^yC. ^ ^4_(_uljJ jjni) LaL^ ^> <1 A J-aVI br\_UJ 

4^LLaJI (j_A jj| Ld^Lglb-J Jjljla L 4 JU C%-fi <-djLw! jJI 

(1) Lovins, A. B. Soft Energy Paths, Penguin Books, England, 1977, P8 
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6JL» ^ JI 63lbJI L^gJglSj 


4jI jlj tyu Lc a4- <1 jJa ^ ■ U11j <iib jlLJI ^jial^cV 

£bU9£J Lr^j I 3j»« g-LdJjVlj J->-1 i^jJjkoxjl yjJLl! (J^ljl L7^l J l ~' lC ' 

: W ^]tUI JSLi. j^Vl 


(!) (*^J jj-*^ 

J* 4jlClaJl J jdl O^JUw 

^JaJlJ k*Jd\ Jp\j*H yijty &bjt 


9 10 x ( 3i-> i^j jit 


15-7 

1500 

7 

1800 

3 

1900 

7 

1950 

17 

1975 


jJ? c***>l«y d\3jJl iS Ob JiUJl jib LL3 Lil ji 

Jjadf I y\£ guTjlCUj! Ob JjJill lulp uj*- jJ 43l]aJl •' Cj^Jlko 


LjjJo c > <uLuj ^JlZiIIj 4_&1_3jJ! ^j)" <>ia (jLi ^JjL^JI ^IjJL LlLls Lai jJ 

Ij_jL^ (jl_J Jjiall 1 in If. t—i>-jJ 4^LLaJI cil^L^Zu-ul CjV Jl*_c £_c 

(jjJill JjIjI 4-lIc. IjjI^ L^c j miT. (jj-SJl 4 jI Jlj VL>. J-oa^I 

JM M il 4a! ^yk. ^k^2u V 4Jjjlll ^Jufc (JlLa yl (j-A 4 jI ^-lC. t^jj-tTu-tJ 1 

1975-1900 yyj La SjokJI la j_>. 1 jJ ySJ t La j r < JjV.i j^jIu Vj 4jglr, 

t-d^ 0*mil -ita-ijl £-« J^lciijUjIjJ! ^ ^JlSIII -ila.ijl <jt£j jojVI j^tM 

laju>*l 151 (j£*A (I)^J <JjJl>J! ^ CjUI <^i^V 1 J-Laiij (j! jJatjJI t4^LLaJI 

3j>j£jlU BjooJI JL^jlL-oVI Ju3 4_jJjVI 4JSLL2JI jjLt-sa_« 4 »j ito jLllC.VLj 
daL£ J ,",, r- £_j_u LUJI j-lIlC. f^yj _}L_J I I ^ ^^ t L4 JL^->-L(-uI 4_i2J^_k^ 

daL£j t 4o_5j_<a I jJ I Cjj-l-lJ I ^ mi j *ij--ll 4J3LL2JI juV <^> a ^Jb t— j! 

^ JSLjuJ 4^LLaJI J^JLU 4 _Lc. fQ^eJj Lx-^ 4 j%. ^Ula JlSI j_a c-jLtkv VI 

8 (j-3 tjJjLtoJI jJu-aXI (2) 
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p *»■ ^ a * a £-« L«l i^JljL^ (jSLtioj L^JUaI^I (Jju 

j-jJuj ciJLufc ^HJo V C.t-L5fcj aSI j_c Jjj-sej (jl£j 4^LLaJ| jJu-a-o jjfc 

udjU-iljJ! »L>j^\lj <t-> a )11 ^J1 <> i <>i ^-LtTu t(j_uj_*JLc JSLtiij 4jsl UU 

4_jJLjlJ! ^_jJl_l 1 II CjVjula dole QjJjJI <j_a ^lill t ^ /tl 

jJI CjLALalLa (jj^3 £)l 4_ul£L«J j^_u <jt ^jt*H > n ) V 4£_iiaJlj 
4 JLjj_Ls jLjJLcVLj Jl^Lj £)l 3jj^_tiaJLj 1 nif. £j£3 Cjjljjl JlS 4^LLaJI £)-* 

. 4_9 1 t^N t I I j t M /J~i , .. I 

lj_c 1 ^j-ojJ 4^LLaJ| ^j_c ^JL>JI <jJ^L^Iu_uVI £)l j-& 4_Jj J>jj Lo jjl 

4jwjL^. jj 3 4_^_<_ulj-tTo-JI (_yic ^ t-%♦ 11 < Vj LjJl«^_<_o 

(j-* jJI I Jl-A ^ 1 _}Laj ^ j-tiu-II jJ-us jJalj J-A Ji 
^JL>> 4 1 j 4<ol_42-j 4_3j_*_aj 4.1^l_La I lLUL^j LuLa j-tTu-JI £-Lu2 

. JjI Juil ^-Lajj 4 t^4ljj jjLselu (J? ^\ J-uaj 
jJaiJ 4^LkJI ^j) i's >ja 4_L^_u_u_lII^ 4_u_ul_«_uVl 4-lxcoVI ^Jl _}j_*_j 4 Lob 

4j^_jj^_u^JI cjLL>.yi cAp JjLs&jj 
94^LLail jll>j ^J_4 * 

$ ^LL>o ^ * 

9 ^LL>o <^5 * 

9 4-«JL4j 4 -jV * 

A 'ti"t I nVI j Mijtl 3Lp> 4 jj 1 U 4^LLaJI (j! 4 _Lq l j r A 

(j\j lL^JL>JI ^1 L<_jl£Jlj V (jI c_xJ5cj 4^LLaJI 4j4 A? ^.Ir. Ju^Qll I t l_^_Lc. 

^lUjl CjI o^ <a < im!j (jLtajj^U J <^4l 4jnn»fl ^LudjI 4-Ll(-u 4^LLaJI 

( j_a (j<i i t 4^LtaJl (JLs-aZu-uI ^jl 4J3LL2JI (j \jj 4jLjjv lIjL iilalLfl 

idJJli J-±£- ^^ ‘<a" (jl ij-n Vj L^oJiir" t nj 4-Lu-uj 

C^LJ U-V 4lUa]| ^ ^Loj^LI 4_^}U! 5_iA_ul1I 

j^>a asiui aj>L^ui ^uji 

Mj (jl i^u2u2j ^y=>j-L 4 ij 4 »J IAjLT^L 4J3LL2JI jJalll 

Cj^- > '3 4<—sl^-4-ul ^jjJLJ J>j-4^uJ.I ^J^cj Lo L^_Lq 

7 ^ jJl^X! (3) 
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6J.i vJI 63lhJI Ltp^J^lSj 


1 '( A *4j£LaJLl SaLa^LlI diLjj~ « na ^JLcLj lillj ^c3j (jl LuLs J>j) mi <1,1 

LL2_lJj_a /»j 1 ." r 1 < 4 j AI J_>-Lj 4J3LL2JI Oj^L^bJ C;r a£L!l l_ljL>JI 
^-AI—ljJI <jl ..4_3l3 Ju>. 4 _jLc ^a_£UI Ijuk J< mij (jI (jj_i 4_jLi]l J^-uLstlb 
3^Ljj j 3jj^_cbJLj V jJL (^1 3 al U. 11 diVjL*_a £L33 jLj 

JlSLful ^y-«iiij ( _ ; yJju Jl^ La jJl^j jJ_JI <iU3 ^juLLll jt 4 _aLsjJI 

4_L_aJ j n! £_a ^-a-lxil J-oLlIII oj_2j ^ ^JlJI j-oVI j_Aj i<LallL>JLl j^JluJI 
*(jjj Jp- ji I c .<.Lo.i lj j_t£ 

^jyJI jio_LJI 1 nlf. ^jl-3 4^LLJI (j_a La 4_L4^ JuJl>u ^1 4^Lbo^/L)j 

4j 1_C 3alUtl 4Jl <11 a ( j_a l_u_jL>JI I JJt £j I jJaljJlj tL^pLbeJ J! 4^LLaJ| £jj 

V ^LUJI ^yC 4-JUJ! cd^ g~< < tlVl Jol_a.il £j\ !^j-u\-lu\ C-<-Lt.aJ < Ll ^-AV' 

LjLp.1 ltcJj Jj 3 ai uti _4 c-jjJLL^jli ^jjJLj ^n^",,,n ju^iu ^j>>*u < ^23 

mii 4jL^_l!I t Jl^~<naif jiJ jJJ ^1 jSLju i^yd 4J3LL2JI ^yil 

^L5e_uu3J 3JsLlo ^yJ] 4p»lotJ iAl&LLoX] I s S'^S' , ' > ^ 1 af. cJillbeJ 

4_!sLLo ^ A- 2UL>J! iJ y_^ t J1^3 mi all 4_ul_$_JI 4p»L>J1 ^1*3 4 4_Jj_JI oLJJ 
4 U mi' j_> Lai 4p-L>JI 0jJt 4-l.lIj (jlSLaVl ttU 3*4 nLJJ (j-tir < >m! 4jjIj_>. 
3j_tI/Li_a ^j->~ 4 U , ,.ljl ^llLa 4 j mi a Mttl 3 al U IK d j* . .Utl j si 11 

4^Ho J Jl^ ^11^3 miU ^jl 4 La ^jl ^-tC ait ^jloe-i-u 

jJj t4_Ij_La ^Lj_1I mi 3! 4jj!jj>. 4^LIo L^JL^otlb ^ j_3j 4_uL^^ 

4_j^ie_a 4 ^LLd (j_a dJj^>o 4^LLoJI L^j Cjj-a Jo^ljJLl ^1 LjjJoJj 

^ L^jI Ljjp-jJ ^yjLjj-^JI <?Liil (j[^e-uj ^ 4jjIjjx 4^LLd ^yij 

JoJLboj 4_jJLc 3j!j^>. CjL>.jJ ^lr. jlitJ ^LuV 4jjIjl>. 4^LLd ^1 4j!juJI 
(jr ^ 4_jJ^_>* 4_^LLd jLstjJI 4jjIj^>JI 42UoJ! tiJJ3 Juu tJLc. 

^j_a 4 _Ljj_Io ^Jl—j-a I ^ ^ ^J-3-Lj 4_uLj^_^ 4^LIo ^Jl ^3 (J-®3 

^ya Jj^eUILl 4 _uL>j-^ 4^LLo JSLtlaJ miU ^1 J i^Ti I 4-uLjj. !l l1J^L<_4jVI 

V m'M ^ " ,,, 11 Cj L>. LlTcv I 4-llIj (J ^ i_jjJl_uVI Ijufc (jl i4jjljjv. 4^Uo ^j| ^3 
Cjl—LL^-La j-Lt-uJ ^ jJI i_iiJ3 4-Ltfgjj ■ Ls 3a j^jju3il ^j_<_u 43LJo J-a^tJ 
Jj-uojJI 4Hd U"1 1 mL 4 Un i <J-uoj 4JjjJo CjLcL^jJ 4p-j-*ILa 

d ijlU11 3 al U tl £jj JuJloo (jLs ^Jl 33 La ^Jl 4^Lbo! . 4 ljl4 L$_jJI 

4p.l^J! ^ L^ I3L^ t 42lLH! ^L^ ^J! jJ^J! i ^lh n 
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jJ (-JilHitJ £_j_1jJI (jLs 4aljiajl jl ^Ld,! (jtir < I 4 jjIj^>JI dal U11 

JjjLoJH i4_j£.LLua]| (_pal^C. VI J1 a»~ mi^U jL». jlitJ <^-II 4 j>.L>JI £j£. ^K~ i 

^JJUI J1 a ♦ ~ i m^U ^jj>.LtaJI *UH t^jjJLLaJLl 3j J^>JI <_yl Cy^rl 
&£. ^K*n oy>* La-L u ^ ^>-j-i 60 (j-a Jll SjLjlII ^ (jj£j 

^ 22 ju£l 3j Jjv. 4j*-j_} Cr^" ^Jrh 5 (jl ^LtstJ ^ Lull Cj^_j_lI! 4ul Ju 

4_a-la_jl qIulj ciJLL& (jll Juj-uJI JLa£.V 4 -l<-uJJLi ^yTo-^ tg.LLaJI J 

L^J 4_jjIjj». 4^LU ^Jl Jj 4_uLjj^ 4^LU ^Jt ^Ll>u V ^^pJI Jljj_uJI 
4jj)IU1I oLJll 3jIjj>. 4u>»j.} ^Ll 3jLjlII t3jl_>. ^Lxa J< mm 4 atViVl eJJb 
jljJjJj SU>a ^^1 J < scj La ^1 Lj-Hi ji ijll jl ^ 90 ^^^Jl jjv 03 ^ 
jl_3t_j ^LLjLj 4jIjuJI ^j_3j Lul (j|A_u ^3il 4 j?c -lu JI ^Jl LtL-ojIlJ »L>j,^ II 

(j^Jfcu-uJ (_y^ (j-a 1 ^1 a mi 1 £.Ljj_^ J rt 4 j^J.I CjLvj jJI dilla (jr Lc 

(J?jl».| 3j_a 35 (_JI^>. ^\ 4^JuiI a Ij^JI Cy^r I it") JI ^ 60 (j_a Jll ^1 0 LJ 1 I 
J_aL*:JI C-^-JL-uVI JlLa (jy^C. CjUal^lJI £)_a ^_u5Lll ciJLuk {j\ J^JL 
Juu-aj £)l ^LbeJ V Jj 4_^_3 ^1 JjjLuaJI ^\ 4j>.l_5tJ £)L£ ^j_a £)l i4ll_laJI £-a 

(jJLufc ^Ij La^ *J3il ^1 <JijJt - J 4 jI JljJI (^1 

.3^-tI/Lj_a 45 LL<-u-l 13 Jill ^Jl ^_tlLi_a 

:Ukfalf<iUkAi«iNiUiit 

g l a 1 1 1 j ^ <*T< 11 1 1 1 ^**i, i. < 4 ^L^s 3I ^ < < ..1 /.. | J l^LHi I 4 j^L) < ^ 11 < a 

jJalL cilliAj .(^SLuISLlU) 4^j^]I aaiWI j 4^b*£Ji 421LJI|j 4 jjIj^JI 

J1 < Mil J5J ^-t-uL<-uVl J 1 »^ t 1 J^ Mil ^1 Q (I 4 Mill ^J_A 4_Uj_laJ| dal U. tl 

4^LLaJI clJ^ i ill Cj jLstlu cA>*J • Lt-A L^>-jJu ^ Lu5LI t _pajVI 4^LLaJI 
4_Jj I j nI <-^> ^ ^j_a 3 J 4~t Mill d dl U tl cillju ^lx j Lull d 31" H 1 L^JK miLj 

(jj-t-Lt-a Lul C1 i-l>.j t^j^Vl jjLuaJLlj jl-i-llj Jj^ILlIIj ^psjVI 

4j>oL(JI dllkJLi ■ t^» i~\j a LufuLaj jjll aaUall ^3 j < tl A-w j_a_5 Lob 
. Lc^jLaltfLaj Jjj3LJIj ^e_Ul^ 3_iJutlll ^_tC dal UII j n 1 ., „l 

dlLLUJ 1_^>I ft i id <j_a ^l^r. VI ^ mi3II 3jJl5cI(JlI j-££- 4lLLaJI j^Lua-a J5LHu 

j_j_c 4-11 U II jjl i^i a J a *3 1 <nj t4_u_4jl_UI JjJj>J I L^J Ju>u (jI 1 nlr 
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6J.i vJI 63lhJI L^^lg'iVi 


4_ul_Jj_^ 4^LL) J^CiJ dlj C<jI^ 9. Ij, t <1 LuLxLlxl q _« Jlj Jl*J I 4-l.lITJ 3_3Jujd,l 

J-j-LjoTJ 4 _j£^j>- 4^LLs j| i4 _uLjj_^L!I 3J-^_>-Vl J-ULtTuJ ^I 3jl_j V_J 
^y\-gr • <<" llj <J1 of. I 4 _jjIj^>. 4^LU J*\ mm jl tJJLLlI ilajL_uj 

aillUl 4 ^LLi] 1 JISLit <>* LuU.Ll^l ^ t 2L^U^JI ^1Ij^Vlj 

dili i3_i Jl3c_JJ ^_lC ^j_«_uL<_uI j.'^^ LAwL^Tu-uJ Lul VI 

Jjjj-lILlI l£j3j £jjQ Jlj>o cLsLLaJI £j\j_<_uL_u| £ytjjL>. dJLufc 

: U-Aj 1 < v g in 

. 4_jJjVI 4jsLLaJI jjLua-o - I 

.2L£>U*1] ^Ulil JUtluiVI -2 

1 an«tjG ji cj^_uJI oLJll (Jj->- ^Lo-j-Ls ^jJI ^jLoJI JliJtl 

Jjstljj 4 3h V a (JI£.miIj j*qj 4^LLaJI £j| <■ Lalj 4 _uLjj_^L!I 4^LLaJI 4_La_<_u1 

<L>.L>. 4__JbJ 1 ^I »*n mJ ^jJI edi^LcJJ ^1 Jo-sal (j^>- ^->*1 (jjj J^-*-^ (j- 4 
4^LLaJI ^yC. SjLlc jJb 4_jJjVI 2 a! U>lt j ^ >^s/p LjIjluI JUllI I J_£> (4_ol_gj 
3j J_>. CjLvj.} 4jj Jo>JI ^LkJL LL^ojIj ^5e_UI jl JjjjIuJI 4ljJj>Jll 
<_3llifcJ 42LUU J J 1^1 A {j-A LjIJujI Lul Jilt! Ijufc £yA 111 t4 ra 

c_uj^j ^yjl^lll JL^jlL_uVI ^1 tc-jjlUU ^yjl^lll JL^jlL-uVI ( yc. 

£yJZ Jj) 311 1)1^ 111 £)£L1 t4^1 Ult J-Jjuluj 4 3 l~ V a Jj>Jj-4J jjj-ll 4 -jIc. 
^.clj 4_Lj_*_a CjL«Ju>. ^jJl3jj iyuu a ^j^yL 4_uJG j_& 4^LLaJI i MM , ,,1 
. 4_>j) 11-> 11 4 j>.L>JI 4-llITJ 3^_H/l_La 4^jUI Jj CjLaLJlI ^JlA J^>.jJLI 

Jj^jJI ^j-c J_jJl_JI j_& L« VIJ^u ( j_c tiJliA lil 

I ^Cj 4_uu-o C« i <nl 2LU.VI S 4_lili»JJ 4^LLaJI J^Ij-a 

4_1_j_lU IAjjJLj L^JLaUj 4 _JLjl£ Utl jIc^Lj 2 <j 1 U>11 2"^\ Utl ( y J c 4_u^ 
(jI (j_c lT l^-j (j7 -A ^ jy lJI 3jjL5eI(JLl ^_iC 4^LLaJI jjLuaJL 11^3^ 

Cjj_j_jJI .4_j^Jljj ^1_l 1,I ^_sr t <n ^jl tCj^_uil 4o£Ju j! ^LjJ,l (j\sr > <nl 
^Lc jLgTtg.VI J (Jj £j-A CjLl4^ 1 . * ^ V Lajuj-uj 

V l_j^ 1 1 t i _y_j ^ 1 < ^ 11 4_u | ^ ^ 11^ 4_u-u_4_totJ I 4^ 1 t^s 1 d »• »> t^\ 1 1 j 1 i-^s 1 1 

(J^ mii CjLjI_Ll1I j Cj^-l.JI ^Lb j-Aj JL>JLl I Ju4> 4_j_^jfcf j^VI j_aV! ^iiin 
(jr^* 4^LIaJI 4 j>.L>J I JI 3j mi ^jJI j-aVI 4_l>.L1I,I Cj 1 j I^i ♦ j I j 
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y-C. VII j t a £)| I JLxJ j U4»J jJs . 3 jJl3ejJLI 4_ULJ_LLaJI J n! I 

Ju^ulllj 4Jx3 JuJI V 4^l_U!! cd>L^ul ^ylc. J^QJI I Jul) c-<-u-u 

tdlg~ i in CjLaJl>JI 0 jJt £)! j_Aj 4-LaLxt-tJI 4 jLc Luajl Lbfc c_j!jj>JIj t^LJ,! 
Lj^Jaj jU t JUJ.I Ijufc 4./oAJ ^_pJ 4^LLaJI <j_A 3j_j_t^ CjLla^ 

(jf IuJl>.jJ 4_j5uj_aV 1 SjLstlUl CjLVjJI 42LU1J <Klgn ha 4_Jj.i ju£l ^Jl 
4 u£JlLII ^jlal^cV c-.<-AJu 3 a! U\t 1 ^*CM ,,. 1 J_aj*_a /30 -25 ^j_A i_jj_3j La 
. 4 <^3Vi a 3jIjl>. CjLxj^ 4jjIjjv 4^LU J< mm idl^mn 4 jI i Jlj^-lIIIj 
jLUaVl <>« j-aSJI ^ 4_Lc Sjl^JlI oLVjJI ^ j^Vl LJii^ Vj 
iJT i]l cjLJjjJI tL uj^ j LuLUj^jj LuLUj Ijl£ JLa ^^vVl 4u^.L_auJI 

4-^1 U II ciJ^ 1 ill J_a-3c_a yA / 60 -35 £)! (_j I r. CxU JjjJI 0 JlA Cjjl>. 
(j! ^-tlsljj ^100 Jjsl 3jlju%- CjLvjj J14 t*<M il J*\ mii ^Lb 

lislji m 1 ill Sjjj-uaJta i A Lm V 4 jjI^>JI CjLwjjJI eJJb J!la 4^LLd ^Luj 
.4 jjjJJI CjMcLUI aLu ‘ ^L>~j V 4 j! La^ jLiJIj Jj^IbJIj ^_re_3JI j_iLt-sa_A 
4 _^LLlJI £>_a ^yjL^ill dJ^I ^im.VL 4_ajU ^Jl3j (2) Jjjl>JI ^ 

. ^Lca-bjJI 4 _UjJlII 4-tC.l ( uMI JjjJI 
V 3j_J/l_J,l I oVU^uVI (j! (2) J^ju>JI ^ < j 

tJjJu>JI 2 LkjJlXI (jljJLJI yA l£' Ct^ *-d^ I III £j-a */10 (^Jljlu 

4_ulu^^ diLLajt-« ^Lb 3jj^_baJlj ^. 1 U>**m V 4^LLaJ| ^yc ^jj>.VI <_sI_Ll^VI ^jlJ 
^jl t 4_juL}j^5JI tiJ^L<jjVI jj-® JLj^VI cjLIaj 4 yA \ 4 ♦ j*ij L« ^a 

J_a-*-j b)L^_i_u <?LjJJ br^_t^u 4 U Mil4uj)l UII 4 jjIju>JI 4^LLaJI Ju ^>3 
4_UA-SL1I dllb (J*-2r i n 3 jj_A jii^l ^ILa */.80 3aL3S1jJ Jj^jJI 

J-A-JU 4_uLj^ 5JI 4^LLaJI Jlj3j3 CjI Utt a ^jV Ij-laj ^Ljj-^ yis^-uj ^1 a t*i t mL 

. /.35-30 ^yil jJl3j 4_*^>3~a- < a 3aL^5L 
4j>-L>JI Jlajju 4^LLaJI ^1 JiitZb-uV CjL_uLu_u J^Lul <?L>uLj JjutllJI ^jl 
Julj^ll aJM^uVI jj_A joJL 4 jJjVI Utl j.ii/^a^yLi ( j_u_jJj4_uL^_<JI 

CjIjj)3 i m a^ 4_pt_ballll ^1 Jj ^jJ ^Jjj^Hil I JlA (JLa b)| t4_LL>JI 3 a! L.!! j si 

3a La£ (j-A ^^J_U_U Ju^QJL 4b5J 4_u4>l_3j JjJlII JU^I ^b>* SjuLtaJI 4 nil! tl 
JL>. j_A La^ L^l^ m i ill JU. JJlscIu ^jJ 3 a 1 U!! ( j_c J n! <^{ LlaI Jiir" i til 
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(2) fij 

JUjc-j'SI i_— f SSUsiJ 3_j_^s!l 4*£l* 

(hjd\ u_~Jl) 



«LS^!j La lil IjLfc £)l La£ ijLiJIj jjLl£Sjj 

(jja it n! , „VI u^£. (Ja«j mi 4^LlaJLi (j* 1 ^ 'j" , .,11 lLsIxj! clslj-iillll 

4^Llaj ^LjJI 4^Uaj 4j mi a Mill 4^LLiU^ oJJLscHl! 4jajjt~i!l i^LLaJI jjL^ajs 
j-sL^aiJ a Juk Jila lj.sLalc.1 t au^.~ (^l JjjiaJI (_£ jJ,l ^ ^Ij^aVI 

^•Lijl (jl-3 tiUi S-sLxtslj iSjJjfcim jjl-LasJL! ( _ T l£. li-il a"f.I (Jjlitlj 

(jXc. jUicV! (jJI a^.UJ! (> JISm.. 4_a$>La CiLU 

(^1 (_^j|_j_Lll JjU.1 SjLc.1 ^J-aJI j-j5c_lj La-jjj 3-Jj|_j_Lll 

aiLL=J! (J1 a «" i ill cLa- j~i I 4^JL>J»I jLLaa-VI 4-'j. mm tl t- > j ‘ ~J ^a-a-a-2—II 

(^jVI 3j-La_>JI VI (j ii j I 2 al U tl J_j_!j_jJ (J-C.I_iLjj (_£l jjl i3_jt|_j_Lll 

jjJ i^JlJI j^aVl J-AJ 3-JJ_$-Lll <L*_LauVl ^lljV 3j_ii*Jlj oLa^LtaJI ^a-£lj_iJ 
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uA*- lajj-i-* 




jl t^^.1 *s j ual st_JI 3 j tl 4 _jjj_LII d!>LcLLll (J1 4« > n »1 

4_^LLaJI C^jL^ Jl2J t4_jj)j_Lll CjLjLiiJI t j_a fj^i \ V ~ tl j? ♦ Ml VI 

4-J—lLj_>iJI ;J J ^ , ,,"\ a 4_j_j_£>1_3j 3jLjjJ ^jLuijVl JlJ 4_l_-t—<-u^ L_a-jl.i 

\ c. 4 -<xlj3-} < <i Lr^ J J-* 4^LLaJI ^ i < ^T) V £)! l-cjjcj^ 

.^jVl 


:ttihitfti»At£tj»! 

4-l-uLu-u ^LijI ^Jj 4 jvL>JI J ^11 Ijla /^_a (jjLoil I Ll^-15o 

t4_JjVl 4^LLaJI j Ju^a-a (j-ojij ^LLaJJ 4 _u 1_$_L!1 4^.L>Jt JloTuu 4j 9LU 
^yJI L<_C ^ 3juju>» 4 j3LL> 4-luLllu ^L>ol_J (jl {^gjJuJt 

(.^J! j-tsaJJI 1 <>tjl ^ 3j U_£ t^LsLLaJI fjjA 4_ul_^Jjl LoLvLv 4 - l .lI j 4_uLx^ 
Ijla J jU~ cr^ 6 ^ IM L«j ^LkJl 4 j <p]| 2 L^J 1 

. ^_^Ii_u4>Lbj ^I j-tTu-JI 4_>.|j ^£s CjI^-ajju CjI J t *' t\l , ,.V| 

<LJ1 U a 4 flh^U ^ILtil Jjj LJL>. 4 -»_llU CjUIj^VI ^ a J-oHaj 
^j_ 4 a^LkJI ^j_4 1 ^ t\l ^" 1 , mV I JJlZL) 4_lcLu-^J! cj L_u_<_uJJ,! j cj l£^JaJ I j 
^yjLjj^SLII ^Lu-^J .1 e-jjue i mV I tLfcj-jjuj ^jl^. J}L». 

jl Ct-u <l».| jJL j ♦ nil Cju& lilj <4J1a»~ < mV !_} }La ^liLa jL^Ji! aLSl 

<Jj-LaI LcSj t injCftl I (J-jJLluJ ^25 L-t T ^La 

^ 4-t.u.^>. Jrt’*!n (jl £)l£L«^M ^ lilj t^20 ^1\ 3jlj^>JI 

ljL>. L)^ l^jj i4_Jjl_U_aJ f ft' 1 A C-.«-AjLj Bjcvlj 3 jLu_u 

.4_uLj ‘bcici'z-A t 4 jlUL^j q .14 Mitlj 

1 U > mIj < jujmJl ^IjJI ciiLLAj 

CjI^Lc Cj!j_uu 4_j1c L-<J^pJ La JjLjjjJI oJlA (jrU (j-aj t4^LLaJI t-jl^L^Tu-ul 
jLqTt£.^n jJJ lJ 4_aL*JI IjJ,I Js^^JL^jlL_uI j-lxHj .j (jL^ 4_j_a^_i]l ^oLlII 

1 ^ar i" (jl mi »l mi j 4 _^oL>JI CjIjI j mi tl ^JLvj 1 1_>J 1 Cj!jLu_uJI ^-Lc. 
(jia ju j-a (J-aJj c-JjLlIJIj ^jIjLu_u JLaJfclujjl ^1 ^j^LlII ^j-a 4^.j_^j^_a 

4_i_i jl J-UJI ojI_^ 3 (jjsj *3^3. (^ic. J^3-y o' 

<3jl j 1» ( _ r ^ U^ 5 * ' ^ j (j~i j»_i 43J_^c. J-33 j jjl ( _ r c.L«j>JI 
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^ ^ ♦ ■a £-« dslj-se-iVI ^^yJI ciJJi J V J k <“J 

f^yQ j-U^J \ (J_l l^MUl 4-Lu.o c2t-<-ujJ 4_5t_ujJI cJ^JlLI!^ 

(J<<o4l ^^3jLauj < ^ >t j ^j-ollll ^LalJt 4Jj-*JI 4JL>* 

j i^j_aVlj jjjlUJI *j$ A a ^JjI^IlI <fL^Ul>.Vl 



. 1 A • < - ^ 4lj Ij £)| J^_UJ aJ ^jL«-ujj £)_« 0j^ej 


4ll ^_tC t^j-oAlII ^lc jl ^L^ T l v VI ^JLc ^j-C- d<JjL>Jl (jlajJLA 1 _lA 1 r Ml 1 

JlJLs t4_j_aj_jJI ^L£>}Llj ^ mm 11 iJ->*J (j^- 4^LLaJI ^j_usj_d J-t-^3 V 
CjI^jju ^1 L^3jju JK ut^lj I^JUjLL^I ^.ulj ^LsLLaJl 

t—jl MI^VI III J-UZ3ZJ i jjQ ^1 4^vl^tJ JiAJ 4^1 «L»j .ilj^Vl SLp- 

4 ,U*».tl ^.t Jj A-wtl ^ tl 1. 11 ^yil 4j>.L5tJ Juu ^Jj Cj^_uJ| ^1^56-111 jl 

(j »i J 1 j J ts> a 4_uIjj^£ lLI'^lj-u I j-xC ^LLaJl £>-* LuLxLllxI (j I il 

J-JLJ J S 4_J (J_<^JLJ J 5 (J-S-JLJ L_1_J_^J S JlJV. | : <J I Lj^-cId 

1 r«r 1 U,-,, ,,1 < jj ljj^_u ^la ^yjlj^^SLII jIjulII I^-Sj £y& ^JjLSj ^To- 

oljJj V Ju9 lIjJojJ. 4 <y j A 11 clLJju 4JjJ^uil <L^>JI jLii*-! 

dJLa-t-ul di^sej ^jJ Jl^QJLj 4jL^ 4-^-t-ul ^j| j tciijLo. 

JjlIj 1 )V Sj^jId tiJllA ^ L^JJ itiillfLal (jryu^ljJLl CjLIo <__<_caJ 
p 4- < aj rtj jj) cUt_A t^J-ol_*_lj ^JkJl ci.Ll.iJl ^ JL-s" ^j| ciil^Lxj ciUi 

J£L_j 4^^Lc (jyJ-if till i)V 4 j^L>. Lxjjj L^ti jUJlj ^Lj^Jl jjj !^ 
. 4 ^LLaJl CjLcjJv CjI MHnjdO J^ju (^jJl ^cie-tlaJl jL^>Jl cillj 

3jL*J1 4 J 3 LL 2 JI jl 4»1 mJ JaiHl 4 Ah11 <juUIjl>-V 1 iru ^ 

V cjLLlJIj cj^_j_J1 4 ^ 1^1 mi LI 4 J 3 LL 2 JI ^^yic. dbLl>Jl (jyic 
4^3 JlULI 4_cd_u^J! JjjJl ^jl (2) ^9j JjJu>Jl (^£1 Lblj JlIs t JlJj_uJ 1^ 4lbJuJl 
J^l Sjlj^v 4 j>.j^ (_yic 4 jj 1 ^>. 4^LLs JSLliJ 4^LLaJl 5j_u^ CjL l 4^ clli^ILujj 
4_ajJr *i < <iU 4^LLaJl cillj t £,. ,.Vl ( j-4 JlIlII 1 JJt C.<j>Q qJuljj 4 ^ I 00 ^ya 

JSllliJ J>jLj « AU CjIj ^.ISCTu llcj Lsj di^uJl 4l^Ju 

(j\sz-L.al^ 4lb JuJl 1)L^ (4_j^jj_flVl dJutlil CjLjVjJI (^IdIIc (_y2-*-> »1 m< mL) ^Lc 
CjLjVjJI ^ A4 , d*^l Utl £ju& /y3 1^ 1 ^ >-^ Jl_u 4_jJj_Ul CjVI 4 »*< l tl^U 4?Ljll 
JlJj_uJ 1 I iJ ^ 4JU^.V1 4^LLaJl jjj ^ 1 ^>- tdl^ 1 tij 4 _j£jj»aVI Sjutlll 
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2 a! U> tl j_A jo£| 1*11^1 < »ij 4 _OjJl 1I iajjjl ioLjll (j\se-u±ij 4oajuIlj 
.oLjll (j\se-iM jj 4la jjJI iJT a 4 _JLapVI 

V 4_da_<lI ^a Jlj 1 < << f 1 ^ ,. a t»\ 1 1 4 * 11 L* jLa ^t_LL>J I 4_ala_(l 4 < > << /1 Li La 

c 4.3_c3->JI ^jla l-£jju LilSj jjL!u Jo ^_a1 ^_Jl>JI 4 3U 'ia ijr a cjLLlJI 

3^-la£' CjLca^ i *11^~ ,< La] * jj 2"\ I 4_3_j_3o 4_a_uL>JI £jufc £_a j£LJ 

Cao^SLII ^-3a iCjLaLuJIj cj^uJI ( jr a cjLojSLLI Jj» nil (JoI j_A 4aLLaJI j_A 
t Jujallll (_^a> J-C V 4_5 eI1_lLI 4_uLj^^ < \II 4aLLaJI j_A */60 ^Jljo t*lll^~ ( mj Mlc 
iji .a 4 I a miU 4_uLjj_^LII 4aLLaJI j_A X90 ^^l jo ‘*1 I £*• • »j ^jI 
4aLLaJI jlJcj! a 3aL 3£jla L3 jL_u Ljj^a La£J * Ju^allil (_pa J_c V Jjl_(ll 
4 _uLjj_^JI 2 a! Utl ( j_c ■ i 3 Aj La cilia ^Jl 1 <3 <^*>l jJ */35 ^Juuj V 4_uLjj_^JI 
Lilualj cl]>4l^Vl jl£_A ^1 Jl-lIC jLLaot_A j-A clJjL_uVI j-lC LgJLZal A La I 
^^ylc VI J_aju V jJsljJI Lai LuLiu^V 4 > JajaIL!l jL^o 3 aL a£ cilia ^1 

J^ J_jL3_a 4aI 4_laL_uJ J5a ^-L*a I JlA jl t/ 25-20 ^JolTlj V 4_jJLa->.I 3aLa£ 
j_Jj I jl Cj^la j*ajcaaa ^j_3j L$_La Ju3**mnj 1^1 quiM 4_uL>j_^ 4aLU 3joj 

.JLJjVl ^Ikil jxculjoj 

t 4aLLaJI j_A clIjL^Vl 4 _la£ ^ -L ua^Hl Lujj_3j Lai < >i*v VLla ^Jl3j ia^ca 

jl ^ jlilal 4-<-u-aav- ^Lj Cj ^-LiJI Ja>- V (^Jjjaall (J-a^JI (jl ^ 

J-aokJ! (jLa 4JL>JI o'jjt i _ r a t Luaja 4_cL_u 3^ M<r. Cn <> 3 jJ. J_a-»j a I I c 3 j^a 

(jULVI 0 JlA (Jj-sta la^ca (jVI i Ltlo (jjjl_Aa jafc ^aJI (Jl^ls eajJLLal! (^Jajaail 
Joj-llII (j-LaJ! ^Lbej CaJ^LII t4_alaj^^ 4aLia j)_A L^ialaa La ^1 4aJujaItII 

^j_Ll Lt-ia cll>i i mVI jaJLa) 4^.L_u/ JaljjJL^ 2-1,5 ^^1 j^>. (_^JI Jo.IjJI 
JULa j_a J_aLjuj Lai C-t-o (j^-I 4 (3jaL_uJI 4_ol_UI l_3 jj 11 j Jaj_pjl ^Llaa 
jl .4x.l_4_u/ JssIjjJL^ I , 5 ^1 ^LjOfcJ (^Jojalll jlaJI jl ^yajjLalujjJ^ ^xJj22 
( j r a 4 xLu/ laI jjL£~ 120 ( b £jL_<_u Ijl_a> L-LILToa ^a L^ooSaJ! jL^o ciijL^Iu^il 
(dl 80 ^L^/Ja'tj^ I .5 ) 

(\5^' 6—^ 

1 (3~ ' "'j (J-^J 4 LjJL4 *.VI SsLaSLIl (jl ^JlSj La ui\ (jlajiAil 

(JjL*j La 3JL>JI tfjuii i^ss jL^j>JI ui! jl , »l ^JLj t '/.25 iuLij^SLI! ^jaLLaJI 
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6J.I yjI 63lbJI L^^l^iVi 


JlJLJ 4_j_u pJ LlILla (j\ t4_jJjVI 4^LLaJI j {yz 4x.L_u/ Jaljj-L^' 480 
<-« mi -v A < ry, 1 ^ I s\ ♦ j La ^Jj 4 ^ l^~ miU ^LsUaJI pjJLi Jjj 

£y* Jl>.|jJI 4^Uoj^_lJI Ja_a_<JI 4£j_tl/ 1 ^1 a»*h n") CjLI <<o*wV1 

Cx-uJI (jl pUbjVl oJJb yz ^"< Pi <.<nj t4_c.L-<j/ Jo I <_2aJ T 12 (JjLu JsJJll 

4_jlb Lua4 _cL_u 16 3jJ J_ajuj (jio 5 3 jJ_3j JlJj_u jL^>. c£jJI 

Lbl . Lajj 25 (Jj3 V! ^J-C-) 1 L 3 < 11 | Jl>.Ij LJo £j 9|jJ| ‘ * 11 « »j 

GljU! 1 I i »n JsaJ-JI (j-A (jLJoVI ^Jl£. c_sL_u_>. ££jl_3U tiJjIlj 

.£)LJdVI CjLla Joj_liJ 1 1 gl a**» ^JLj 4 V <.M1 

jl *L^_g5JI JUjlL^I (jji cj^- uJI 4 j^juJ jiwT llILLa J_a 

5 ^>Vl 

(jl j£jJ! UjJ 4 V jl pjuj Jl J^tJI 1 j-A ( jr lc 4 4 < nLv 4 jL>-I p-J JlJj V 

( ys\j-L'^ 4 I a ♦**><« 1.1 4^LLaJI CjLLlJlj Cj^_uJI CjLtilalLo Jjl3~ ^jISLaVL 
3ji_<_u_s (jLcujVI J-^fcTu £j I y&j i^6 ‘ “ ^-pJ^-lL ciJLukj 4 ju^jZL!!^ 4J^juJI 
(J-^sfcTu ^jjjJvVI 4 _JLIo_a yzyuz l.L 4J LuSJ 4I^J 4_J>-1_JI l_3j^_1oJI 

Lj^cj 4>1 _L>.jJd ^jJI JIJ-<-aJt (jy lc. 2LU.VI (j- 4 6 ^ 4 4_u_uLUI e_3j^iaJI 

. 4_jJcjjIj 4_tbl j_*_>. 4 _Ijj?cj p 3 ' 

1 £Jj-aI Lr^ (—tl ^jK < m £j\ jjLuaJI 

Ca-O- » LljgJ 1 4L_JJ_L>JI 4_^JV L^jII^J I 4js.|I jJ 0_jOt_J p ^ ^(jjyOJZZJ IIjjI^ 

tl JjJ.i Cxjl^ ^.u-^raJl 4-»-tTu I 4 u~\ l A ^.u-4-4laJi 

JoJotJ 1_4_4 4jjJt_4-oil JliSLI! 4 jjI^j>JI 4^UaJ| 4 >JlA ^Je.4.uT(J 1 4 ji ^r. 

4_*_Jjj_ 43 U>^ uitl J)L^ L_a_u-oJI (jr ^ LaIj tJJJl ^Lal lJl^SLII 

^J-44-^_4laJ 1 4 - » -l T u I doU ! CjJ_>. I 4(—4l^JI (^\ 1 ^**1 ♦ Mil 

4lto a VI ^LbtJ La 4juI»VI y<^>- J)L^ t-4i_u-oJI t rt^tl ^1 

.4jj!j_>J! LajIjT c-.tjsejvj ^ ,t 4^|_>JI l_iL4ji£.VIj c « mi-^II ^j-a 
^ yJ- i J <j! 1 <jlr. ^jl)) «p .<3 ^OO pLc ^jyJUj-jJI ^jjil 

cjL^IjJIj 4Jill q <i a mi ^j_A 3 jLaIu_u^U 4_JLc (cjj_uJJ) 4_uj_L>JI cjL^>-IjJI 
^^Lajj-JI (^jLa-*JJ La I .«3j>jLJt ^Lj^JI q _a ^ ^ I ^ " I t L-LdjI 4-jJ1 4 mi II 
a!j^>*^LJ CjLjLLJI pj a ts>" 3 y>- jUL^Vl £)_a JljJulII ^jJo Jla^ ^j_u 
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Ji*|j ^1 l^JUoL q M4 mi11 I {_yc> 3jljLo]| I4_iilL>JLl £_sljJLlj 

. ^ \^ ‘ T ^v £- LlAJI Cj^-L-tJI 
q »i 4 mi II 4 »nil j-uG > mj ^_«VI 3jL>JI (Jj-Lsmi cr^ L- 4 ' 

4_al^Vt ^JjLJ>o CjLjjfi i «a ^1 djIj^JI <L».j.i V dt-tstJ Cj^.llII ^.Ll 

4_j_jj»c. 4_ljJlc 4jI £jlj_tl< i^£i LjJu>. I ^ nia jJ j_tc (j^a! Cj^_uJI ^JlA 

£LL_u_uV VI JU_^J 1 jl jl*j^ ^j-u jJUL£" 4 _cjJl3 

(jjJll <?JlA (jru 4jt"nU V~llj 4 jjI_4JlU <—( jr 3 4 j|j 4Jj^ m< J£j 

L^_4 4^JL> cjLLuJI (jljJ l>. jl^ 44Iijjl>JI <j jJLI Cxy*j 

^_aVIj Llu-uJ 4JLj_Cs 1$j j£Li £j1Ij-jJl Cj^_j_ 4_>j t4!<jJu>J! CjLjLljJI ^jlj Jc>» 4-lIlC. 

4^j ) < ? mi I J JjIj-i-uVI 4-ualifcjj-l ^ i^t s Ui^ £h° 

lLL l jI \ mi t l <jI <to *w^—> ^_j t3ji_j_*_j Ci mh! 1 $ mj CjL^L-uJJ (jl jI n 

^lc I4 ] cj^_uJI j-uSUI '4Ik a c-JLiil L^j 3 jjl£^3 

. C_<_l I I ^j3uu 

Ij-«l (jjj.1 £jufc JILa tUjU-TfcJJ Cj^_uJI 0 JlA (JlLc ^_L4_Ltf3J (jl 

4u_uJI (jL-ujV! Jpi|j»j J_jJj 4_LsL<_uJ JlSJ Jj t LLlC. 

j-A-4.cllH ^L-ujVI ^cL<J ^j)^ 3 <a-^j)g3II I JlA ^iiui »j 11 ^j4 
VI < ^» I U"" V ( b 7 GiJI CjLjLLlJIj Cj^_j_lII p j/> > s~T\& ■U < iU»1 4j jIjJI 

. LaJu^-uj 1^m4JuJ 4^LLaj| ( j_c JAUI 
(js>n^2\ Q^UIj Cj^_uJI ?.^i_Ls l-ylj-I ^jSjj-^VI (J 1« Mill ^1 1 iI <i**nI jJj 
j U1 > t' j jj! 1 «>*ji LjJuvjJj / 4 ^ U < 11 ijJjj 4 -aLc 3j_^LLi 

.(j-uLill ^j7h tj Cjj_u L^_uIjj>. Cjj_^>. CjL^-G-^-Lc 

^!^_J Cj j—i— lJI (j_4 ^Jnj3 OjI^ 4j) ^_iL>JI 4 3U >', a ^J| LujI 

j_l^L<_4j CM a'jCb J>L>. (j-aj i Lr ^ c -' (J-* 4_2w j3Jlg jllLcl 3jic L^J 

.^jwjL>J| 511j^JI ■^*^1 ^ Lr^ Qjl 1 Cj^_uJI ^JlA 

p J ^ I > 11 (jl LG Juw,jJ Lu_ul iJ)J-UJ (—JIJ_L>. jl I J 3 4 I , t-> , ,, IJ I ^Jl LllA j 

^Juk 3 Jl^L<_uJI 5 ilj^VI £—a 4_3_sljGLxa cJjI^ CjLjLuJIj Cj^uU 4jJ jl33ll 
oj $ y^\ ^jJI 4^.L>JI Cjj- l - i JI oJ-Jb (^2 ^ 7i j » I I ^j^-44 C^ptJ (jlallll 
(5), Carr, D.E. Energy and the Earth Machine, W. W. Norton and company, N.Y., U.S.A 1976 
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6JL» ^ JI 6l)lhJI L^^lg'iVi 


• L^ll^ jj 1 tj j i (| 4_o ^ ^^! l^ 4_<5s_u1 ^ <t 1 

l—Lq-l5Lj CjLjLLJIj cLij_j_lII ^ ^ ^ ^ a ^j_&j j^Ju (jl^ (_£jJI La 
^ji_A lj_q_q_ua cr'-^ jl f.Vl (j-LJL-j 0jJu>*lj 4__La Ijjl 3~ < <>1 ^jJI Laj SI ^ )c 
S oLLLiljo^JI 

U n j «flj (j^ < nit (j^Lal ^Ja <<-Vi jjfc ^jLfcjl jJ-Xj (jl^ La (jl lLLIi 
p ^ a 1 .^ "i \ 1 j q a 4_La lj n! A~, ,.l La La Ij t(j£La^ La ^ 1 ^Jj 4^eJj-a (jj£u 

^a-S>L->o ^-jJI 4 _l_<_uL<_uVI jj_aVL j ^ 4jjt-aj L^_l3 QJ) mh»J IjjL^ I <L Lu JIj 

(j^ojVI (^Jl J-t-aJ (^Ull Sj!(jl J-A 1 <a g J jil (_j-<-uL<ji^M j-aVI 

(^jJI jjfc (^jlj^JI .ijjJll ljufc (jl^ t^_tata_tiil ^L*_iu^I 4 t*w <d jj ^j-u-g-tTaJI ^j_a 
L£ (jl Lg-tstjv L^Li^eJ (jl jl c-jjJLLaJLl jjfc cLLIj (jl£ (jl Cjj_uJI JlJ (jl 4-tSLgj 
Jj I U ? a (j_a ^jlj-j>JI _}jj_l.l I Jl_A j_a J_aL*-lj ^qJj 3jL>. 4 3 U r a ( jr 3 (j7h«‘i 

(j-^l ^1 < AJ 3j 4_jLj ^O-t-uJV. (^1 (^jLc. (j-u-O-tTu-l I 4-t-cuI < t«> 3 , ,,~ t ^ <a I f. 

1 a 1 3 < 11 ^ < ii ->JI (jl^ (jl) CxlLi p < ‘>°i jlj-a I j I p < ^ (j n^»4-t-cuVI (j_a p < »^ 

CjLjLLJIj Cjj_j_jJI (j_c ^a-lSLu LaJ lIc (j£LIj t((j <ia mi 11 4_*_til jjj-qj ^ a < njj 

4 » Ji.iVl LT ^JI 4 .1 >H ^LLJI JiljljJLl (j-a j_jj_a (j^. ^a-lSLu Lul_^ 

(jL£ I jl t(j m a mi II 4 » Mil jj-ojj jj-uSLaj j (j^IL oj (^ jJI ^L>.jJI jl L^uSLjuj 

(j.u.q-tfu-11 4_»_tluV ^La-«.uJI 4_j_£ i_jj_c^_I,I (j_a 4 jL^ C.<-uil 4^£Ju j_& 

jl 4 j 1 ■%.!JlII (jljJu>JI 4 U Mil j-j 1 g t^al ^aluJ C-4 - u JI (Ji*«lj (^Jl jLaJjlj 

(Jj»~! _} (^Jl , ,.tl jL>- (j_a <_j^-xxjjj 3 jI^j>- (JSLtlaJ L^jj-3tJ j (j-u-q.tlu.ll 4-t-tTu I 

jLjT (J_j_L3j (^1 t(j <i^ til jjfc <_jjJLLaJ,l (jl^ 3jL>. 4 3 U UI Cxjl^ I jl Lai tCt-uil 

UjLu ul; j^j (pit aiitVi o! i^u^iiii ^LuiVi (>i ^>jlji 3jIj^ji 

. IjuJl>u (j^jL^oi>J' oJJt (j^3 Jj3~ > .n jJI 
tdijojJI (Ji-I J Lll v Ij Jj (^ JlII ( jr ^uLtjjVI jJ^-aJ.1 (j »i a Mil l (j jl 

4_jjIj_>JI (j-sa^Li-a^>JI 4 ^jjl-oj ^L*J! (Jljia L^H^jj>. 4^jjt-a (j-a JuV ciUjJj 
t(j ii a Mill £-a (^ air, J) 1 tV<a (j-a (J-aL*HJI 111 (^) < nlj (_^1^ 4 3ll•>< 1.1 qLuil ^IjJl 
ciJLlj (J-g-tlLutiJ LuLj (j-u-a-laJl 4 £jj>- 4^j-*-a «>>tl (j_q (j| (Jj_3j ll^ I jlj 

(jiajVl (jljJJ (jlj (j n ^ M i t l JJJj Cj-* 4 ‘ lj^“ 
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i I jX-A V 1 ^_La_<_u Lc. £_^J_4 t^C, | 4^^i_C. U I J_& ^-U-^-<-aJ I (J|J^». 

(jlj «QjIj 4 J 3 JL} (jj.ij^vj_4 i-Jl (^jL^J.1 ^^-ijuJ 1 L<-& LjcJLu-u 

<u^ jJl-u ^jJI j_4VI j-aj tC^jlfJI Ljj£jJ 4 _ucu_lIIj (^pJI (j-u_4-JJI 

t4j mi ^ Mill 4 f t nil tjr £ 4_uLcjJI 4 _I^j^JJI Ljj_L>. jl VI 4 mi 4 Ilj~ ( „VI Js_>J 
4 1 jJL_uVI Jaiw (Jl 4 mi 30 tj^j-C. tU -%. ( jr J_c j_3j CuJj^JI Jilc JlL 
V> mi II ^ \ c. 4-jJk) 4 c, (j j-SLj (jI (j_c i_>j_IL3j 4jjljj < U3 < n~ (j « 4 Mill 4_«-<TuI 
4jjlj (jL^ 4 I*? Mill J '-^ Lalj /t ^j«^ll J JjL>* 3j_i^laJI cJsj (_2_3^VI 
^1\ Lj )j ) jJj tj-J lT(So 4jJj^C (j_4 J^l (jj^J (^^Ji^Vl 1^ < 'ill £-4 Ji3J.3-m.JI 
J3_jL>JIj ^ mi 4 mi II gJ » mi II 4jjIjJI (jLs 4 j1_u JajLst^ (_£_Sj qC, >- 

BjjgtMl C-Jsj 3j_j_t£j a 3ji^>ll J i,o4 ( jr 3 Bj-t^iaJI dJsj ^£i 3j_JL- 3 (jj£J 
d U^1 ,,, 11 ^ ,,, 4 Mill ^1 * ellVI 4_p^ j_& 4 ^>LjJI 0jJb ^Jl (jl **J~ Mill J •-*'* 
» miVI Jjjl 1 4 K 4 t Lj_} j ^ j I LJl 3 I tjufc <jl^ 4 I j_(—u ^Xs-mJI ^ylc. I j S J ^ ^ 

4_*JsljJI 4_Jjlj^>JI 41LLJI 4_L4^ Cj.il.ijl ( (l ^1 ^Jj-4- t -ll (^^-ML^JJl 

4_jJj_ 4_C (jj£J (j^>- (j n 4 Mill (jL^ (jo/L-uV! Ijufc (_ r lcj ijj^jJ.1 ^Ja-tjJI (^lC. 

j-jLUj ^jJI j_A JjVI ^Jj_4_»JI Mill 4jjlj_aj ^^^Vl Mill ic 

2UulVI jl j->JI 3jlj-5tJ VI (^Jij_ 4_»JI ^Ja-ijJI j3L3j V Ls-Lu j-coLJ,l ^IjuIiVIj 


^ J. II4 Mil l J (J^jVl ^£L (jlSJ.1 j-^j-c (J^J 4 ^>LjJI ^ ^11 >>-^1 <-JL>Jl 

23j5 ijfA j_L^I !^y 2 >^C. ‘ (jr le. ^pdjVl £-L^-u ^ \ C 4_l_i_u_Jl_J 4 jI J_A 

C-JJ_L>JI jlj ( nL> (J <14 Mill 41 jIu-uVI lU-V- ^J1 4 Ml 

(jl I-4- 4 3j_j_^JaJI Juljj J-Ja CjLcLmJI ^jAaj J^L^j Bjj^I^II c^j 

(J 4 J^Ljxj t4Jbj_U CjIjUJJ (j ii 4 Mill 4 jlJuV (jIsjjuj 4_uj_L>JI CjL^>.IjJI 

4_^jw|jJI ( jr i_C ■ t*> ^ (jai_4-dJI 4_*_iiu I (jLs lj_LL«3^ ^J_JI (jj£J (jAJV g. IThTJI 
. 4JJ ^ ' 'M L^jL_u^> (j^-4-i 4-3JbJe_4 CjLl 4SJ (jSJ ^jJI (Jj-^ 4_UJ_L>J I 
(j_4 LAj-J-C (j_C 3j-JL4-3-4 1^1 V 1 ^L4.U (jjl 4_UJ_L>J I CjL^>-ljJL^ 

i^J_JI jMiw 4JLj]i3 SjluJ 1 ^jl^ lialtxJ (J-u-4-mJI 4-t-iTuI (jl C-.<-Lt.aJ CjL^jvIjJI 

L£Jj_ 4I j^ljjjj^ (^ ^I-4 Jl3]I l^j^SJI (jlSJjj L>J IiU cJjjJ Lafc (j^j 
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6J.i vJI 63lhJI L^^lg'iVi 


Lc.-i liLIj 4 C_jj_L>JI fiLxljlI ^1 

^Lt-cIiV I (J-A 4_J_4-^ J—^ ^ (jA^- (JJ I j_& I Jufc ^j_4 1 «-^3t 1 1 3j-U^ 4_uj_L>. 

(jLa 4 _j_>j_L>JI 4_£j*.IjJI 3Jl3I_j tiJl—uk til *4 _uj_L>JI 4^>-ljJI ^jyic 
lil i Jlj-lU 4 ^l3 JlLj ^J 3~ c.c-l>- ^xlaJL 4 j1_ljJI ^1 Ji.jLuji (j <i 4 mi!1 

Jl_jj-j V cT'-^’ < <7 J <<-Ml Iil-4^ g-l Tuf u-H ^-u-g-tluJI 4-»_tTuI (J^^O uXj^_j l_& 
uLa_jL>JI 3j-^ 4 1 U> ^ ^L_Lj jjr £ ^j_4-Suj 4_La_u_aJ 4 jL>.VI ^4jjI^>J1 L^jIj-jjG 
^1_ljI <i 4 mi fl 4 » Mtl 4llSU &JJb c_oej>o £jUJI ^1 Juxj 

1-4-LlJ (4 ♦ rtlj-dQ (JII4 Ml11 £)} cit-cv) 4JL^1 d CjLcL_u t 

^ »^i 11 c< j *>») ^L_i_tli_II C* 1 j 1 !I ^J_>.l J ^_JJ 1 A*sl A \ 1 ^^ .,■ 

L;r ic. ■ 3 ... tl < L^J ^Lo-cuJI jl ^j-u-4-tTuiI 4-t-iTuI c_xJ5ejv. (jl 

^ 4 <a 4 ^-luLjJLI ^-u-4-tIui I 4-t-tIul £) I £)ljJu>«J! 

4JI < 11 4 1^-L.t^ Ijj^ C-«-t-lj 4^LLaJ| £)_4 3 j»u£ 4_j_ 4^ J-4->«Jj ^<<i4 Mill g-La-cuV! 

^j_4 ^_ud!j J *\ mij 4£>}UJ! 0j_A dllj.il jl^L/aVta jl i Cj j-L.JI JlJj_ljj 4^Ju 
(jj-g-s tjJaJi ji ^< 14 Miti 4jLtii Ct> ] eJ&jjajJt (jru 4 jjIgi,i 

4-t-cuI C^_>0 j_u jJ_>JLj g. LljJ I 1_4 _Lu JUtl SjLc LtcJj L_0_j_u^JI 

* LJs I ^j-u-4-tIoJ I 

LuLoi jl LuUtj! l^jLcl«-Juj ^j_4 ^ si A**« , «.\l t ^.u-4-tTuJI ^_4 ^J^ljuil 
^4-J-aLt^J JlGj ^j-uj t ^ t\ U 1 J Vj 4i^aJ! 4 jLc j_A Jj JfltU J-cVLj 
» 1U»4J l u^-%. ljJU-a-4 ^dUdLU (^j!_4JlII CjIjUJI III t4_4J^_4 4 jjI_4-*-4 
^-U-4-tfuJ 1 ^_4 J_4L*_1 JLj LjJ 4 -<-uJ 4I1jJl>JI ^jjjtJl (j I l_4^ I Jl_A 

.4_t^ JSLuJL L^jLcL*_<i»Jj 

^-u.4-«-u-11 4»-tTuI jjjLj (3^ 3 ^ A 4 ^ 1 t^s <. «.i | jj 

4^. IJ_J l_LljL4 L-LlLf} (J II 4 Mlti t U <7 ( in Cl'-L>. 4 t uj_L>JI 

JLZbl (cjLjLLlII ^j) <.,) dj rt^Vl ^ U , „V 1 ^.Lc. q ,14 Mitl 4 > <lu I lUjrt... 

(jr^! a-* 

JLaIjI J_jJLSjJ L 4 -JJ £j^elll t ^_ 4 J 3JljJlc. JL>JJ Ijla 

Cj^oLua L 4 -A < ti 4 Li-A J-L<-uj 1 4 3h> U ^LuJI j_4 ^-lC. 3jlJ^>JI 
^ i r. 4 L-L 1 JI ^1 j_4 3jjJs lLUjl£j 4i±L>J.I ^.LuJI -ilj-l 3jlj^>JI JL33 jI 
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jJJI L^jjI ^\c.^ aLLdl jl43 L£ ^Ic. JiaTuu ^ jJI ^_aVl t3j!^>JI 
£-0 Lo^-L c—<-laiL-uj ,,. ^ | «l>.L<_u_ 4 3 jcvj i r C ^LJI 3jl4 -l^ ^jl 
cjL>.j^ 3->^ cr^J < m!I <-LL!j lg ia 11 SjLalJ 3 jIj^>JI JL33jI J_aL*_a 
V (jr jwjL>J! ^>JI 3 j!jj>. 4j>.jj <j! lit- uv < <i!l 3 jIjj>JI 

J_aL*_a (jjJLc 3_}L*JI (jr ^ ^_1j j_j-£jJill J_al£ J< Mil Luj U j i a d<- > «j £_2 j 
Jl-oTuu 3jIjj>JI JlZul J_aL*_a (jl ^-iC. *3jlj^>JI JL£bl 

(J1 3” )\ J_aL*_a 3 V il 4 ^ a mi jtjjl 1 aK 4 jI ^-Lt-a-s j-La-uJI I JJt ^Um 
4 _cjJu2_!I CjLLuJI 4^ja i ntl ^)IjJl>JI <J1 at" Mil ciJJjJj 
BjIjjkJI 4j-a^ J-tl33 ^LlILj 3j1 jj>^\ JLSHjI J_aL*_a J_tl3j <j-uL_ul (jr^ LajLa 
c_LjL>» ( j_aj ^LaL^oVI (jrufcL^j^l yS> ^ jl Jl>JI mi j_lC 4i33_UI 

3jl^_>J! £jjq CjLta^ u> L" , n\& 4TlL~£ do! J|jl jl,_L>JI ciia-t-tj -i! Jjl La-1^ 

» 4j ii t II CjLuISLju! ^\ Ji3 ^jJI j_aVl jjfcj 

jl£! aL-oil cd3j 3jL>. ^ > i Cj^_uJ! (jl d-^J! l_La _}j_3JI . 

^ yj£ L_<—i-<-u-l '4 ♦ U>1 ,,. ^1 ^ «-^tl 03^ (j-oa-tHJl (jl ^a^-j ^L_t-aJI La-a 

lW ^a3j ^ t*n(jljJL>J! ^-lC. 3jIjj>JI JLalul (jl j_A i-dJ3 

3j1j^J! ^jl tJ iwT ^J| ^j_a 4^LJL! 3 j!jj>J1 £_L_3j ^To- CU£j ^Jj ^Llscj 

Ci-l-iJI c-j^ i ii**i 11 ^ J_>>Lj jl ^ (II al-Lil jlJu>JI Oj-5t3 ijy I(JI 

4_uL?cjVI JljI jaJI w 3 m V I j_A (2>^J ‘Ly :: ^J^ ,, ^^ (j-a ^jLllcIj 
.^ air, mii 4^ja < till ^)IjJl>JI ^1 ^aJ jJ La-}^ 1 ^jir, 

(jljJ u>JLj c 3 <^Ti CjLLa ^Ll>o 3jL>JI (jI LlI ^Jl3j La-a 

4Ljal_LU (jt £> Lob 1 (mi!j i4_LIaJl 3jlj->JI JLalil Cj^LaL*_a C_>!3 4^ja < ntl 

y^j-a C< i a * dVlb i^jLaJtil ^j-uJu^U (jjLc. Ijufc 31 al-uJI ^1 j-a 

l_LaJj LaJ^La 4 JLl?cj V La-a L^-La 3^_u^ Cj Lj_a^ 3j IJljjv. j^a 

<- lir.Vlj I Jl>- 4j£j9j aLuJLI 3 Jlo- 3^La t-LiLv ( j_a Ciig mVI t3jL>JI 

S J-a-n-ll La ' 1 ^ al i <iVl ^ 

JjjJI j!j-a (JLa.»r<-<.olj ^_asa_u 4^-jj-LaJ,l ^jj-L>JI ^j! 

^ K tl 3jlj^>JI JLaljl JaL*_a <±.t_ o . 4L^t^ 3jlj^>JI JLalul Cj^LaL*_a 
4 j a^ ^LjJLj J_L3_j La-a I Jljv. ^L_j_1_S 4JL>JI eJJb {jy ^ 

Joiaj ^yJI Jij-3j I Juk (j| i4jLuJI J^.1 J ^1 ^jL>JI 413"U1 3jlj^>JI 
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6J.i vJI 63lhJI L^^lg'iVi 


asuji ^ j^ji 

^ si A~, ,.V1 ^jlSLaVL ^jj^j 4jL^ 4jj!j^>JI JjI^jlJI <J1 4 *" • »1 lil (jV! 
^Llj (j-a 4_Cj) r ts*i a 0 _jL£ jJj ij^ L> ' 4^ja < nil (jljJ lJ>J1 ( ^ya 

J-jLiJl <j_a £)|jjL>J| Jjx. 4_IL>JI 0jL& *" \J 11» M A *3j l^-5til 3jLL>. 4 JL-OJ -0 

J_aL*_a eJillit-j V . JuL_u) Mil j!jl>JI itsMij JjL*Jl j! 

BjljLs llILLa ^>£1! *JjLjl 1I £)l£La ^k> 'tl 3j[^>JI (JLSHjI 

^ 1 r. 3 jljLi]1 <>JlA t^jljjLstil 4 _ i L > .I jJl t mVI 4_*_udj ^JlC. 

L^_al Jiitlu-ulj t J^ljiil £jL>JI (j_a 4.1 (j-* 3" < »VI 

^jj-st3 »1 f j tl jlj_a £j\ 3 j *>> La^j jl Bjlj-stll cjLjIj^ 

<_3^Lil>.Lj c rth-Tfcj L^jjIj-^ 4j>.j.} ol l£ t l dj^ L* jl3j3j L^jlb tillj£j 3 j1jj>J 1 
^jljJ lJJcJlJ 4.iL>.1 JlII . ..Vi ^jLb 4.3jLjj-tTu Ll 4-3 llil^ t L^j lLcJ! jj>JI 

L$_i 3 3jL>Jl jJIsLlU (J-o 3jlj-5til ^ a > 11 j La_a LtiajI Jl>.G 

£)ljJ_>JI &JJb (jl C-t-LV £)^-l jl jL>Jl jli^Lj LlsejjJuj z^U > ..tl ^J1 

w L^jj^ ciJJjJj jJLG La JjLJ 3j|jJ». (- < 1 nVvl V L^jLs £jUJ| ^yC. 4Jj)jjLA 
(jIpjTt flirt (jVl (jljL». mM i<LuCL£}^JLA 3jljJ>. CjL>.J^ 

^Jl Jt L-jI i t <>V1 {jyjG (_ il III C_3^JJ JlS t tl jl^. ^jl 

JlJvLj C1<_ LJV ^jljjL>Jl 4 K nil ^JlII ^ JlJj-uJ! ^jl^j^Jl L<ClC^I 4JUJ1 

c-jj) 1 >aj VI 1 j_a ^jl t4_5jJLll J^>.1 j t_jl < .r^L 

1_4^ 3juJl£. cjLcL_u lJll^I jL^>* cJrSjj jJ fiL^ljJL jj» Mill 

Jjl3" ijy l\ L-iijl Lx- 4 ; jL^>* 1 (jr Il]l SjHiJl ,j_4 JJ-3 j 4_jJ 

. 2 a ! Utt l ciiM^L-ul 

^ ayjfjAlf Jjfjfijf JUftMit 

i 1 JjJu?e_d CjLjLLjJI 4jj1j^>J! Jjl jjlII JUjLL^I JljLc 

(j! dt-LS&J L_<jL>» {jj* tl 3^1 Utl ^j-^-^j ^JJ J-cVl 1 JlA C_jLu_U I ^^JUJ 

ciGjl£j ^L^SJl 2L£,LUJ1 gtay 4-^G-^l a^KUi J_^b V 
^JlA J!La ^^-uaLuaj 1 (jl c_jL^oV1 q^>*} 

Llj 1 J) * 11 4 ♦ 1 Mil ^JlC. >_3Lu-u 1 4 _l!Ll£ l_a Llifc L_^gjJ *^^»| C__(jL>> 1 

^1 Jjj LuSsJ t4^LLaJl ciJ^l i ii 1 Jjl3*i ^ jJl LajuI^ 
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. 4-h < tigll 4j ^ 

1 ^~ a 1 ^j-* 3 juj_u_u ^Liil ^_j-oL-£ 2 j 2UjU]| jlji.1 JUoj (jl ciLcuV 

(^ Lij^ L<J5L }j tJjljjtil eJJb L^ J g t~ > <n V ^ylll ^yjLJsLj 4jjL2_4 4-JjVl 
^Jljj_uJI (J^^JI (J_tl2j <J\ (Jjl3*-!! JUCuail (j! ^Loil LuiLSj 

^ysj^la .ll . t \^]| t rtJjCl CjLoJL>J 4_JjVl C 3jll5uJ' j^flVrini ^lllbji-jjIUll 

*lj-& c 3j^»J ^yJI 4jjljJ>. (Jjl(jjj 4 - lu -U Cj^_uJ1 Jl^I (jl 

(JJLo-u-a^ Ct-uJI IjlA <^1 4jjIj->. (Jjl^C 4 ^LcIdLj L-t-g-S I5l^ t Ltls 20 L^jjJuS 
4JUJI 4>ju* ‘J^5 jt Ills IS^yJ! <—>j 1 UU ^juj-uJI J^jkJI 

(j_a (j£LI 4 A 1 C~X 4JjL*JI ^lji.1 (j-4J £-3^ (jl t— l».Ll* 3 (_ylc 

(j_a (jl (Ul 4 ->J 4_jJjVl C-t- u JI C_c>.Lu 3 ^_>.VI c-_<jL>JI 

. l—lLs 20 (Jjlj LlLd 15 SjjJLj 3j_^_».t ^J-o-»—i_<-uj (jl j VI 4 jlr. (jl 5l 4 
C-e J^ LuO (jl_3 L_3_J_J^jjl Sj^JW 1 (j_^J (^ ^yjjVl |JlA ^yjj 4 ^LudVL»j 

4(Js I ^J_l*_<_u_lII t ^ < t 1 £Lj ^yJUL j^ * L j^3 1 ^j-4 4^^L^il_uI J > .* c* < j > I1 

. JlJj-uJI (jLila I _}Ji£. £_c LjJJj-U t_ / < (iLuJ ^ylll 

(j_« ^Jx^l (Jjl^jii! <JUa 1 u_uI lJiJLSJ (jVI (j^5!j (jl J^L>dl jya 

ljj_j_43 Q <1 J ] IjLjfc (jl J-J-C 4 L_42_J_j5jiJ I 3j^>.| (j-4J (J^l 4?-%- (j£. ^jLlII ^_l3jH]| 

(j_« ^ (Jjl(jl (Jj-3j (j\^.j . L^JL^jlLjjI ^julI 

j-uljjJI (jjA 4IjU cjIIa (j^, ^K~m j-^ljil LuL^ ^-3 -uSjJI 3j_^>.I (j_4J ( jr ^ 
^LbtJ (^ jJI C.4- u JI (jib CuJ^JI 4_Jjt JlUI ^I^jVI ^yJLl LjjL4lt£.l llilj t<Utf4 

(_4j 1 (3 1'<~>\ liL^ 4Lju^_a l^p-c 450 (_yJ!4IL>.1 <j»3 ^ LjJljj-u Ltlo 20 ^1 
4_2wLljj_ 1I (jl_S lLLuI I Mill 4->.l < M ^ I_L>.j-L3J 4_1^.jL>JI (jljjL>JI 4_2 wL_U^ 3 ljJJ5 
jla 800 (_yJI jjv. ~ k i “VIJ (jljjLstil 4JU^VI 

jjjJ.1 J." 411 (j\-uj^ (jjjLuJ (_yJI (_y_A aijUJI ^1jJ.1 jIjljjjI (jl (jIojTt 3 41 
UjUJI jlj-J-l <LiU^Vl 4 3K~II (jl (_yJju I JlA (jl . ^_<-u 5 4^ 4 < m (^jJI Jl>.IjJI 
(j_« Lu5J 2000 L^_»l VJljv 0 ^y>A >tj jLbj 1600 (_yJI 

(j-^J (_yJI t m 4jjI^_>JI (JjIjaJI (Jl g»~ i mI (jl LlJoj^I ^>.1 

(jl_£ LjJL>. Cx-jj-SUI (_y_b BjljI < n II jl 9 i „Vl (_ «< 4 4jJlJj_u (jl ;Ul 4 < m^ 

4>j_a (_y_^ ^jLlII ^-lSjIlII (jl .jlJj^ 300 -250 (_yJlj^>. t 3 I‘sj ^juj-uJI (jlaJI 
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6J.i vJI 63lhJI 


jJLl 4 3 K\ jLb.i 2000 ^1 JjL3_« Luj_3j jLJjj 1500 ^JLj 4_IL>JI 

^y* 4-Lla ciiLia ^jjuj V (JlfUl j ^ru ^JijLill £jl t4jjL*JI 

t <jJ 4-jLb 4 _jJI_4^*VI C«-llH 43K~! 4j^1« 4 uh iC <>Ljju>*| llilj tj-uljjJI 

o*- Jjp J^-T<^1 JjLia (j-a ^I I • /* I j£\ 4 A 1C <tl o^xjt ^Jj 

4jjlj^>Jt ^Jl 4**md £)! (jl JjJiJI tiiljjj t3^L*Jl /\ 

. 4JjjIo cjLcL_u ^yjL^^Ctl jLlIl 3il jJj 
*U! j 3 j!jj £yz i J-nfu^J 1 ^_o-^Jl JlxC. j^iJ oII 4_<_ulj.i 

^JlJj-uJ 1 J_4^«JI ^ic. 4 jj1^j>J1 JjIjjlJI JUju^uI jjjG iCuJ^CJl 4_IjJ 
U Mil qz-uj 5 t*l 4 mi \ 4_Jjlj^>. Jjlj-C (J1 4 ♦ **< • »1 (JI C£-p CjLjLuJI 
^jIj_2j 1-4-5 ^ J-J^_ljJ1 J-4^kJI Jjl3~ 4 3h3r a CjLLl) £)IjJl>-j 

cjLLuJI *4J1 41~ i »lj 4 4j4 ^llJI 4 _xj_lLs 1 L<Clc. 1 */34,4-12,6 
^j_a 3J, j j C CjL- 1-4^ L^-»Tn-u' ^Jl 4 jvL>J1 J^_lj £)^j»j*.|jJLI ^T(Cj C.lQ« 4_aL*JI 
J C m i j 4_JL>JI <>Jufc i4_jJLc. 3 jIjj». 4_>.j_i j (^JlII ^^jLkil *1 ^J1 

V ^jJI j-aVl j-Aj J_4^>JI Ij-uC ^y>*jL>JI al^JI JlJj-u 

4 I Ml ( ) ^Jl_jj_l 1I1 J-4^>JI (jr^i L^4 iJj L 4-4 4j 4jjIj^>J 1 Jjljjtil 4^^Lc 

t_ 1 \ i n\ 4-Lla 41^11 ^J «l>.L>J1 4jK mi II cj Lcl t4JLis 

c_JjJLLaJ.l ^L*J1 (^Juj-pJI (J_<a—>JI JJl3j L 4-4 C-t-uJI <.n 11 JJlC 4_1l£ 

^-U3 Ij (J-SL<1 lJ 4jj1j^>J 1 (JjlJ4 lI1 J_JjG jj_U 4JUJ1 0jJb (jy-G-S tCx-uJI JUj-LlJ 
. (6) dJiJI f UJI J^J! J1S3 ^ 

Jj . U 34 3ajjL>J! CjLLljJI ^ylc. j. • 3j V 4 jj1j^>JI Jjl jjlII J1 _4 JlI<_o1 ^jl 

ijr lJl 4_t^ljjJl ^-3_a t3^GLa Jl_Lq c.<_ u j 3j>cjLjLlJI Jjx, 

^ ' C / , ■ 11 C.l 111 ^ ■ -< ^j_4 3jl^_>Jl t_3^-<-u-5 4_J_4^ (jl ^ ^ L^JJ 

tU 34 J_La_ca]l JjJU 1_L4^ jij Jjj-uJl J^>J1 '/2\ y>* JC III" 

1 JlA tj\l& 4-lL^d VI 4Tl4-^ C.Jj 3j!j_>J! JLSHjI 1 /*U>~ , ,.lj 

^jl 4 t^-w\l tlj>^j. 1-^.tl 1 LlJj-3j / I 5jl J44 J ^ JlJj-uJI J_4^JI J-ti3ltJ Jj-4^ 

(6)Abdul Rahim Irshaid, Effects of Thermal Insulation and Means of Heat Rejection an Air conditioning 
Loads and Their Reflection on Total Building coast in countries of Hot Climates. First Regional 
Symposium on Thermal. Insulation in The Gulf States, 30. 31 Jan. 1979. Kuwait 
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^->-1j_Li! ^JLc. _j3Jj ^jJ cj^_uJI ^_La_<_u I J^c, 
. 4_lILj^>JI Cj^^s miU (J^ju Uj C.<-l>- 4_<uUJ! CjLjLuJI (j7 2 ^jljjL>J! 

^LlU ^ 4jjIjl>JI Jjl jjlII J1 4*~ t I <>1 jjLi Cr^- ^1 

^2 S C \ q ", ,,, 11 d A\ sjg'K \\ a al U H <X-u£ ^Jl ^j>jj < a a AU / ** 

^2 jLOil £_La-3 c£K ut* {j-a LiUjJ 4 j^_uj Ji < nj iCj ^_uJl Juj-u 

. aJ 4 j>»L>J I 0 -l>> cJi^u-^JI 


J-ol jjlII ^ jJ&\ tiJLufc ,j\2 4jjIj^JI JjIjjlII (J1 g»~ • <>1 

JjitVi 4 ^L^VLl 3 tCjbLuU 4 jjIj^>JI ^LLseIL_uVI ^2 Jj 
L^-»JL(-u I (j\-2 L-a_u^il ^LlS! CxjjJI ^u-a-tToJI AjllIi I £_Laj Jl^IjJJI 

4JLjJL^ 4-3L-u_4 £-a (j-Lj-jJI ^ (jrA'tfjU) till!} 

Sjl^LLII ^L>.j J^’ JLSHj! J-aLa-a J-JLSlu ^AA ,U ij \j 

£)-* J^ljJJI SjIjaJI JLSHjI J_aL*_a 1 < aif. Ililj /t A jljJLaa 

\ C. 4_jJSjJlll 4 _j_jL^j^M ^jLUJI ^\ Ltlusjj aLlJI _ilj.aj.xC, tilli 

^LvJJI cjIj jl^IjJJI JU*2lJ 

jtjjL>JI a^LLaJ J^jjlLxuII a^lLaJI jjj ^2 ^J lL a T u jj>.Tc_<jL>. tiJLuk 

jl (j-aLuaiLaV 4 -u.uJJIj a A1"4- ^ uu>. jljj^U jl ^jlall jj <a_jj>-jL>JI 

j.u£>L*J jl 4 jI£LaIj *}Lk]La i 1 ^jir. ' t^al , ,.tl ^.<_u-4- J gJI ^Lt-tluVI q c, 

lSj-ljj ojJJ! V L^-L u 4-lIc. 1 °\ Lt.t.Jt >^80 

^1»u>VI X30 -23 (j_« (j< 1 ^ »j V 4 jL^ (JjjLkJ!) Lol ./3 

j— lT l^LJ' (jl -v^Lj Cy^>* 4_jIj-C ^2 (j <niq tilljJj tuLi^LcuJI 

Liiejjlj JlS L^_l£ a_4_i j_1II J^LsLlU a_^Lit_jj ^ a aV1 JL^UI 

, ^ia-uVI (jjlllj 4jl lo a 

^2 ^jLtu-jVl J^JlIj V ^jl 1 nlr . tillj ^1 4^lxbl 

i4_j 4_L2 _jj>J,I j->JI 3jIj^w J ^JjIoj 4JjL5e-«j 4a^.jL>JI 4 -Il.lII ( j r Lc. ^_jjQJI 
tk Mi l jL?e-<I>Vl 4^.ljj »^?eJLH j-A till jJ 4 -SjjJq (j) 

L^_jI_3 L&j2 c«-uj a aU >t' ^lc a_*_u-o ^ a >>>~ l_^j| ^JJ a^Lioj 

4 ♦ Mil lLs j)<7tn ji3l i j-a 1 L^_a 3jjL>JLl ^-La_<-ti^U JoilalLlI 4Jl ma 
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6J.i vJI 63lhJI Ltp^J^lSj 


L^-4 jUtuiVI ^Ijjl {j-a oLJJ t±Ua£ t 3j_tiuLi_a ^<<<1 miH 

3 jl_5E_J<V! Jjljj! I Jufc 3-i^J /3 U J ^.t I £.|j_».Vl * ^ j U h ^J| 

J^>JI J_*_5CJ I JlAj jiLuil 4ji <>f. (j-* (^rL5e_uu^jVl j-seJU ^-3eJ jL^-LJI 

.j^T 4^»jju Lc^-«.g3 

^LULj ^a^UI J^J! J^iZS ^1 &p JJ^11 ^ J£ ol 

4-lLuJI CjLjJ^jlXI 3 si />**««..VI ^jl t LaJljj. 0] 4_jjilaJsl 4^LLaJ! 4 j ^ ^J_JLjj ^Jl 
i mj 4-cllII £-a ^lUJ! £)jJu M 4 j4 &V1 j-aLLs j-«I 


v (J_>* Jl.u.aj Jj 4JL^1d 3jZla] 4 T t. u k La j 


Jl-LJ (J I ( j^C 4_JJLJ_lL> j\\ ^yQ 4-lLc. 0 




272 




vjfl 


d 1*11 t-*N t 1 1 ** \ 1 I L-N * ^ i t ^J 1 • /> t l | L \_'^ J_(_(| > )| | ‘ / i t-~N**i \ 

(jjJiJj i 3-4J^U,I (Jlilj-iVlj JjLajJI 3nl"->JU 

^L^_u <>l VI Jj^^JI (jL^VJ 6^ ^ ^ 

(Ji-jj (_^l (jj.5 (^L^ill Jl a<" I <ijU Sj-diLsJI 4 <jjUII 
el)l_j_La_x_l,I i?J_A _ r J_£. j_i3LiU 4_ljL^v ^yja ^_cul_u3 
(jjs Ij jl > <1 LrSjji Ijjk (jl^ JLSj icQieJL^ii 

(^1 4ieJjl3 jjjs (jrljVl (Ja.ljJ.1 j_ea (jLaujVI uiU. 
(Ji-jj (jl VI ijjs-LIU (_gjl <>i->JI «L*jatj (j ..‘v «~ Cejl£ 

cj! j. U « U £-a J^oLlIJI (_^a (jr j*jjjLlJI (jLjjjVI 

jjl^ 4 jL>.LlL>.| (_jJj CjU.11) (^jJI sLut^jIill 

CjIj^VI f I \ —Ti—11 Sjjy—il 4 j I c, J 

(jl I_Ll2j j ii_3Jl^JI dllj ‘t-aaV-U (JSLeujJlj 

(_j_Lc. f_ysj -la (jL£ J-)Jl>. (j»Jjt-i (_,U« a £a_jiaa 

Lgadojij <LaajLU i3j_*J,lj CiljaVI jjjlaa (jUiaVI 
^a JaLniJI (jl^ jl .^"-*.1 ^ i^lajtJI (jjj^"TI g_u3jja 

.ciUjd USjU.1 

£-)LLa C)|j 3Jl Mia Ue11 jjjlaa (j£!a 

jaJj *|j_i? elLU£ (j^3 (j-ifcJ (j^aajl^f j? Jjata 

oWl a^j-^a ;<-,!! c<-jU (jT 

jljUuala UiK Ja 1^1jUil LijUlj olIjjVl j 
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t 3h4- ^ ^Ic. cL?tjljjj 4 jIj_uGj ^jLjuI 4J Lp.LGpI LvLu ^ ^y ■ »j 
j-JJUJJ ^jG3 Cxjl£ <CnTo-L»-<a i_La_A-> j 1 ^ L<-uJ VI 3l_p. (jl £_3lI jJIj i4_uLjj>JI 

^ J f (IJ-J (j_A ciliii ^tTl > IIJ l_AJ (jL-UjVl LgjjLSfcJ ijy I(il 4 _L>.jJC jlj-5tiUj 

. a .♦j .Ull r'LU«11 J_aLjuJ1 4jLjL£LaIj 4j!jJl2J 
JlS 4_j 1 Gju>.jJ mi ill jcjjLlJI ^£1 4^LLaJI j_a GjJaj jJj 

£.1 JlUj! (J^LiZu-uV 4 _aj}W Lp* jJjJSJlII 3jj^_us ^jL-ujVI 

4-Cj-iI)I 4_c.l_u-o ^Jl L^_aI JiitIL<_ulj U3~I ^^uLaJI 4_ci_u-o ^j-c 

t^i-v. £j| Luajl t4jjj_Lll Cj^LcLill g. l_u 4_p.l^_tfuJI 

c_tjJL_uIj 4 >j-£_ajj (jL-uJ^l 3Lp. ila-A-> CjI^-uju ^Tuj CxjI£ ^IpoVI IjlA 

CjIj-uuJI ijj* ^jL-oj^/l 3Lp- Lr k. 4j9LLa.II jjjG ^Jla ( _ r l^. Jj| ^j-cuJj (41ulul4 

4_plG_I! 4 _lU_*JI <_jjj>JI Juu La 4_L>-j_a 0^_<_uLj ^aJL*JI Lt>J 

Jj ^ Mil ^Jl I I Jl 13 14^LLaJJ !^jujVjlu\ j V ^ da_A_JI ^ I Jl^Tu-u I £_t_u_ll 

$. 1_Ljj 4_ t SL u LSL l L' ^ • II J,L^j ^JLa-*3_lxiI i t.u^ <^1 ^J_u_u 

Cjj 3I ( J7 It]l ^jLlllI ^j-A JljJulII LfcjjJu o'j lA C-peTaI JlSj / 3 a! U11 diLLa^e_A 
Af.J il JssLajIj 4-^La T l > .VI ^jLa^Lcj jlj^Vl 3Lp. (j-A ^^-St-LA 

jjjJLa ^ jju 4^jjJI ^1 j-aV! 

^j-A t ^ i i^i i" jjl a 4_j_s V ^JLc ^jISLaL ^-xSLaHJI 1 1_La 

r&[l ^i! 

( j- c 4 jjj- 3->>V' 4^LLaJ| j^Lual ^^JjLuJI JljlII 4JL>^a ^o- lG Lai 

LuLp. lU Mil JIa^ J< Mil Ci a^ Mil J^l 1^111 dlij t Ja-gjj jLcj 

^jl (j^\ 4G_l3j>JI 0Jl& tiJIj^l 4 <LjJL>J1 L^jJLu JoLa-sI Jj< mi"j 

J-j-LaJ 4_^jL^JI CjUIj_p^/I j^.jl. 1 !iLi*_jl_} 4 3h->tU CjL»-aTl>JLI CjJlxI 

"> ' 4JLGSJ1 diUljp-Vl (j-A 4£.J_A-3E_A ^LjI J>-lC. 3 a! Ull ( j_A L^M^dul 

JuJljlII Lkjiitjl CjUIjp^VI 4_cJ-A^ 5e_A ( j-A cillj Jj? tciJUj 

^LjlII jLut-u^JI ^ylc. 3 a! Ull Lajl^Ii ^pJI cij Ijj U", 11 a j /> Jj jJI 

cjIj! j Mill <>^^11 4_cj»<_uJ! jujl>o djUljp-l Cju^jjs 1973 ^Lc j^ljl 

CjG^Lc^/I ^1 Jlir ~ i III £-j-AJ 4-J-C.J) i I |(V1 JU»I1 \ 4 <>it ) JiitILi_ul £-<-AJ 
1_4J (JjL.lI.Ij c_ujISJLI ^IL_u_a JuJl>o 4_u j-tiaJl 

^J_c dLpfcLj iGLp.1 g.\ j-^il JlJj-Gj 4^Juil 3j-^pI (JLa-^u-u 1 lJl9j L^-p 
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■ 1 ^ <~" '< > " lLLIi (jJJj ,4-u^m CjIJ) f < >itl J}U* J, a~ I (I a JSLjgJ 4^LLaJI jL».<_uI 

C LU! j, mij!1 ^LudjI ‘ ^ ^1 oUl^VI dJufc ya JujJll 

.4JUJ! jjL^a 

j_a Vl_) Jj_l2JI JjJo- JlIc t r^J 4jj_tfu_JI CjLjl^Tl>JL1 4_jL^Iu_uI 
J M 3 ” J}L_>. ( j-a aiLkJLI 4 _jJL>JI jjLt-aJLl j a f. 4JLUJ 4JjUe_Aj jJaljJI 
CLc^ii J>L>Jt JijJl>JI Cilij CjJuu aiUuIl o! lZI'A+lujW 

(jl ‘ L^la ^jL>.LlL>*Lj J mmII J-d£j 4^1 UII 3 JjJl>. j.^1 <^1 a yc 

4-l-l-Lj 4_j ^_aL<_uJ (^jJI J i/Vit 4 JjJuJI jjL-^J.1 j-jjlaj 

L-ljscj 4JLvj_a yij» m <> Lula 3^1 U tl ( j_a LuLvLjIoJ (j-A 4_jJl_c. 4-u-uJ 

tilliij t4JLjuJI jjLt-aJLl 4 -»-llU Llliuja* JssLxjI t 3jCi (jl L^J^Li*. 1 h\c. 

. 4_La V ^~a I 


LybLar" < til ^Jla j_A 4_^_tia_JI CjL t -a To -J.I 4 j>-Ijj (^jJI j-uSJI ^jLstlLJI £)l 
(j_a (j a ~t"1 m C-<-jL^ IjI Laj ^JLLftJl 4^LLaj| ^ 3 j yill Cjlj-utTtU 

jjLt-sa_a iLa-til 4LU]I 4 jjj_»L>* VI jjLuaJLl jLaTt£.Vl 4 JL».j»a jLujvl 
Lr^ ‘Ljjjj-tlo Cjlj_jju (j-a jjUall 4 >JlA La j_a 4_aj_ajJ j^I 

J n! U il~sj rT, , " La-J (jVl (j_A JaJuil ^ISLaVLj (j-uai 4 lUj Ll^IL>J, I oJ-& SLjjv 
I jjL^I La l!il ^j-u\ JljJl>JI jJsl jJI j_a lJijSLlII 4-<u^-a VI 44JjJlJI 

2LjJLkJll i— ljv jJ j-lSLT(JI 'j^ 1 ^J j si «-^tl ^jLa^VI (j^ju 

J-ua-dJI I Juk 3 r mij mi iII CjL>.L l l v VI 4-u.LJ L^_aI JiitlL-uV 

.tillj LL^-aI La L^L^T 1^1 MiC*mtl (^ruIjLstA ^^il eJJb jJaJJL 


UlUf iiAi 

J-JJ-L21 J ^jL-ujVI yLc, Laj d a! U.U jjLu^a ^jl 

Ljj-La_J jJ La- > -9 a^-?c_j Ijufc 4 L^J^JlLjjV 4_4J^Lll LcwjJj-t5>jJI 

^LtuVI MIa «U a /11 ^|^jy~( (oLa 4 LjJLv 4-tjL4l]l 4^LLaJI j\\ 

l^J^3 4 4juI_La ^Jl Jj-t-ojU y^jVI I ^ ^ j-i>«JI Lo-^Jj-^3 

j-jjlajj 3 JjJulII 4j1 mi a ^I J^AlII l_L>.jJj_t^j j-jjlaj 4_tic 

yl^mij jLse-xlIj ^£jl^ j-aC SjCUil c-x-uLVI <4 _aj5LJLI J2-<JI 

lLLSJl^j 4 Cj I j LaJ I ^_lC 413 r I 4^> U^ I y3-t^JI 4_cl_u-o yc dJLukLj 4 j Ji_lL>J I 
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6JL» ^ JI 63lhJI L^^lg'iVi 


j si jl U <VI ^LLsj jLiilj ^^.i.VI jjLuaJLl £-a^_aVI 

3jJ)j_ud yaj-O-i (jL^ L^la jJuuzjQ £)l hi jL^jVI ita-Sl < n a Ju£. gLU 4bLL 

,j\^ 4JLjuil 4bLLJI j^LuaJl 4im <tLj t4J^i t” t »V 4_gj^LU Ll>.jJjJSkTJ I 

CjIjjVIj S^jwVIj 4bjJtiJ y& c-/-t-ullU ^Jj-LaJ 3jj^_GaJLj *"• 1 " \ 

La L y^\ 0jJb ^g_Alj t L^_al Jiie2L<_uV 4_aj^UI 
BLj l>. ^ b LaLfc ljj.i <- < * 1 ~ £)V 4 _ 5 e_<iu^J,! 4 JLj JljJI 4bLtaJI j_}Lt-sa_a £)l - I 
y& 4-bl U 11 ^_a 4 _j l i 1 U "i a ^j_a 4_J1_C 4_ui_aj 4 _j_lJj <_^b ^gjfcLujj <jlj ^jL-ujV! 

4_bLLJIj .1 a mi !L> L_uL_u! 4 U nj-a L^jI till!} <Jj>.V1 4Jjj1s 4_gjL jjl <^>a 
(3-) 1— i-u 1 ^ ^b I ^ ^ Lu Jl_>o ^ I 4-u-u-a-tfuJ 1 4^ LLaJ Lb 4 1 ^ ^ _} 1 ts> 11 

^Udj t^IojVl ^Jl <J-<-^I^JI^ <«otl ^-tjj_a-tjiiI ^L».tlu VI dbl_L 

^ ic ^<(14 Ml 11 ^LuIaVI I Jl& j-uG Cj \ J-L«-UJ>0 ^JL».| VI Cl 1 o J t ^LjjJI J g 1 J^JI 

ilsjJLGaJI ^ jr b JJj^b (J-* < '-^ c LtTu-u Laj 4_u^3jVI 3j^Ub tUj^-U (^jlJLlI L_bhbiJI 

Lai t^LjJI c-jj) \ Cb ^1\ J_j ^jJI j_aV1 1 (^1 4_a_L_La _a 4 jjj>JI 

d al L> tl ^j_4_u Ci i <nt ( m y^ cliLia_pJllj jLt_jJ! 4jjIj->JI dal L tl 

3j>b yA 4_lC Ltiu-a Laj 4 a hr tMI 4_uLi,l CjLlo^GJI oJJt 4?L_a (jr £i 4 j < n a ^itl 

J< nil t-LLlj t^La^,VI ^L-aj , ,.tl 4?L_fl 3 j|j^>J| cjLxjj 

fj i C. 4_GLl1I1 BL o JIj 44_a 1 JiitTu-u' ^jL-ujVl ^_<_ujj dJbLLJJ LjJLoIl^I IjJu-a-a 

jjLL^a ^.u-a-clJl 4-t-iTu I L 4 ] JsbJJ ^ull J.LL<CJ1 

^aJ 4Jbjuil 4bLLJl jjl 1^1 a j_aI Lai t<_jjJLLaJ.1 4bLLaJI 

LajjJlj yA> ^ylil ^LjJI 4 £j^>J ^La ^^^b-dGjLaJI Jj) L^jJj 

♦ 4-L<-u.q-tfai 1 4bLLJI JlSLit 

Q^jJ_a (—bVT 4 1 tig-%. j, g»~ 1 d-4jtjL!aJI 4jgLtl CjL^_L_lI1 JjGj Lg^-^j <ig mi!I 
jJ l_G SjJlI oj-A> ^jLb ^jIdjVI ^jLjijVI j ** c (j-uLGJLj ^jG-l 4-L<_u 
^jl <- <if.Vlb SjGaJI oJCb (jLjijVl j-g^. ^jl CjJu>. Iblj . 4 jJlJI La_>. 

Jl_j Jlj>- ijj j-lC. I 4J Lt-u.a (j^SLu-u ciJl JlLcv 4_L^b 4 JjlGi_u_u La 

jjLc^a 4 JLjJuJI dal LH j \1 jjl JjGJl LuSLqj 4till jJ /dal Lit 

. jLli£.V1 I JlA yA J )\U n ^jl J JljV L^j-g LtiaLau 4 jJljI 
V L^jI VI JluuJ 1 ^JlU L^ILaj-gjJ f^J dalL11 jsl .^>a ^j| -2 

LjjjGt_a C.<-<At-i] t4^.LjJl jl Jug C-tbjJl (Jjls ^gibllla JSLtlaJ y£yu 
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6J. i yj I j^UooJI (joilio? 

jI 4 JLjJljJI 4i>l_kJI j s\ ,^ ^'<3 . ^LtfuJ ijy ILa g.LtfuJ La 4_La ^J^jlLcuJ IjokLv 

j-JjULa jLJj_>0 J I 1 ^SLstoJI Lr I^ (jL_uaVI 3 jJu9 £jL>* JSLtlaJ w 
JjId j->*T CjlSj <j_A Loiiaiea jllL a ^ Ml A mi 11 ^LlxI/V! oJuIlS . L^_La 
LvLu-^3 I J lie. j * <^W ^J_A I JlJJ t Jl>. IIjJI ^^_l!I 1 r„ C-L&J 

IJ nt jL^-lII LaLuaajLA (jr J^ ^ a tl 4 Tla-l 9 Ja-aa (jl Lr^i 

Vj 4t_oj^JtJ! Ju£. (_£j*».| 5 j-a ^ n i^,\\ LjaseajJu (^pslGataVla lafcjau 

t1^> 3^ -L>-1IjJ! jl^-UI A Lai ^-LU-A-tfaJ I gLuaiV I Sd-cu l^>L c J Jl 1c. ^_aVI (. rt4^aa 

(jISLaVLj (jl£ I jlj 4(£jjj (J^ MM (jl£ (jlj JL>-T ^1 (j-A t rth-TttJ (jl (Jj 

d I J tl 4 _j_jJoLi jJI (jA_iljjjjlj CjVjUII lLLlZLxJj £JlA ^-auJI 4 £^ov Ju-ssj 

^latxIiVI 4 _j_a^ jl JuLa ^aJa (_^aJI J-aIjaJI (j-A JljJljlII cdLafe (jib L^-d-uo 

jLIs-aVIj ^j-jJlJI J-aIjolJI dJufc (j-A-as (j_Aj t(jI©jVI ^1 J-t-oljJI ^ mi a Mill 

(jjaj-SUI Jluoi^jI (^laj aLU jlitJ 4 _la^J 4_uI^jJ Ij 4oJLajJI lJ?-uo Ijjl! I j 
( jr ic. L^jIj-j 3G ^JJLAJ Vj Ia-LAJV L^J Jo-lJI j>SwA_J V (J_aIJJ tJI ja>JI 
.^jVl ^1 J-t^iyi ^L_j,VI 4aa£ 

4iiU^ ^>Vl akjuJI ^ aii^UI &JJt (j <un (j iU nj 

4_J_jlJ_^JI S a! U> tl ^j_C. Cj JlJ^JIj (j^_5e_^ 4J-5tjj| ^1 J_A I 4^LLsj ^LjjJIJ aIj^JI 

Cj ji—jJLstaJI LLIjuj t aIj-^-II '^ c -J- l - u o-£- ^I^oLLII 4J3LL2JI jjfc tillju J>j 

I Jl_A ^JlJLJJ if. IIj^JI 4^.^_<_U C-xA^La ^_A C__<_<_uLuJ 4?Jufc jl JLA_A (jl ^lc. 4jjJ^Jil 

t rtr,l <<Vm 4_>oLlII 5 a! U tl 4 _j_a£" (jLs AIj^il 4-C.j-uj I jl 4a I 4J^L_u_u 

4_^LLaJI (j^i <?V m mi ,<? i lG-uo.IJ I ^Jl Cxj-fiaAitj| I jl LaIj tdslj-A (_^jLaj jIjlLaj 
d j U ^ It I CjI^-ulJIj J-uTJI c-xA-aail ^j_A 4a Lj ^Jlju VxS$ t 4 _lLl^ VI I q~‘ (j-AJ (_^JI 
4-C.j—<x lJI (^ U ( njJI 4 _a_J_aJI ( ^yC. CLtJ Jj>Jl LuSLaJ La-Lu aIJ-^- ll 4_Cj-txJ 

p j S tl < JjlZJJI 4-LAafeI (j-A Jjl^tl ^jSL^a V 4aI ^_aj > <d Al~,11 !l (J jl_>. 

4_i_a-5Lj J-l-loJI I r. BjJlGJI LL^ea-Aa ^ clLIj (jl VI ?-l^-II 4 _Cj-<jJ ( jr La_txijJI 
t4_cl t ti tl jl J_a ^ 1 r 4 _j_jI j^tl 4^l_kJI CjLLa^e_A ^j_A L^Jiaija (jSLA-ll 4^LLaJI 
£_uao5ta ^LjjJI 4_^j-5ta L^-LsLajV L^jL^ ^ataJI ^lj-«l 4^->J 4 \ < <1 (tla LaIj 
4J3LL2 JI 4o_a^ c-al 1 mn L-ai-aaJI (j_A (Jj»asea La-a 4^x>JI 4_ul j mi* tl 4 ♦j iUlt 

4ajlj^>JI 4^LLaJI ^yC. ci<J^L>JI (_^J t4-Lm-A 4 j_laj 4laa>J ^1 j-aVI ( jr b Bj^jail 

3jIj_j>JI CjL>.j^ (3J)j-S (j-C. jJs!jJI (_^ OJiataj Lul^ CjI Uj-^Uj jLotaJI (^ 


277 





6JL» ^ JI 63lhJI 


i /m ,^tl ^£i Lkj-j jLd-A^-UUJ ^1 J|j^a]| (jr^3 3^ r ^Lu 3J , ,.tl o\-LA (J\l 

J-uoj 4_JL>. ^j_4 4_! j^_<_u oJu!t CjI^-uuJI (jl £_aj ^2 L^_lC. 

Lul 4 (jyi-u V (jI ^1 ^>Vl 4 JjJlJ1 ^ Cj1j»LuJ_a 

. j-jJula £_}LLs CjI j 3^_&Lk £_a ^_j_^LatH-i 
^LlILj 4_jiLc Cj-im. l! 4JLjlJ 1 jjl <^U42LkJl oj-uj <jl -3 

diLi <j_A JlJ J_*_11 Jl_4_*_J_<_ul ' . ' ^ L ~ J jjLuaJJ &J-& ^1 JlitlL-ul (jl2 

4 <?K~tl ^Lajjl c_j l_u_of Jl>»1 j_A 1 JlA £)l £-21jJtj tSj-u^LII ^Ljej>.V1j CjLvI t nil 
Jptj-a-JI Jl> 4 Cl2jJl (j-u-oj ^ J< Mij La j-Aj 4JjJuJ 1 42LkJI 4_JjVl 

. £_Jj_ojJI 1 -AjLtiaTu 1 ^La| 

4_j_a^ I (jl Lr^l Lj-tl/' 4 j mi a Mill 42LkJI j_aj (j-s»L>«JI <^^2 

(^jUi! l2^Ljl] 1 ^ L , ,, ^Jj-AJtil ^_^_cu_A-tia]l t ui^Ll 

^^2 (5) ^a2j jSLtTaJl ^^2 1 tLu^Aj jjj-U jUll ic JsdIjjJL^I j35 jJLu 

^ ^ k^L-ajl ^ Ml A Ml 11 » Ml V1 4_LA^ (jl 3 Afl 

31 A Ml 30 ^ySj-C. ‘ L ^jLlII e2^L*Jl ^ L, , ,, J^LL 

12 ^1 j-jLo JjIjI ^ jr 2 kljjJL£ 6 La a I^Iu-uVl tU-v. 

^jLiJl i_2^L*J 1 ^_uOJ 4_5 e_uj i ^_u^^^2 ( jr n_u-^J! l_j^LajV 1 C-t2j kljjJL^ 

^j-A J2l 1 a ( jr lc. 4_>.L_u_ll 3ju>*j A < 7 \T) La 11 a mi 11 4_*_ti»l 

i_s^L»Jl ,,. ^1^, ^1» u>y I 4-A-t^ jj_A /75-70 ^1 ^>.«U>, ..j-«11 ‘-LLli 

j-tll Lr^ ‘-t^LtaJI ^\ t miV 1 jjxT ^-Lt-AJJ t^jlJLll 

j^wljl Mill c_j^L^jV 1 cJsj JssljjJL^ 4 (>_» La MIa c^j^SLII 

^11 t i\l ^iVl cLsj lLIjjJL^ 8 ^1 jjv. j,j a <njj 

a^LLJ! J_^ (jy k Jj) ^jk-A^L (J^ui 4_jk jaJlaj La ^1 4^lxb^/Lj 

Lj>Lk]Lb t4 1 a » "< Ml U 3 aL £l£ cillli (jl lil ^1 » MlV 1 (j-A 

t d A 1.^3 | tHij 1 ^1 * '"■ V 1 4^ ^ «“| 1 ) t 1 ■^**1 t 1 r l 1 ^ •**! < ,1 t 1 I . ,, /] <*T. 1 1 

4jjIj^>J1 4 jmi a mi 11 CjL^J.1 La Ij 1/ 12- 10 Jujj SaLaSLj J-aju V 4_uL^^ 

(j-A */.40 ^j_c JLjjj V L^JSLI 4jjlkl,l 3 j1jj>J1 4j>.jJ JlaTuu L^jaLa^ 
4_jj1j^>J 1 4_!sLkJl Jjj^o iSj-*' La lijj L^Cj_aj?c_aj ^-u-A-iiJl ^L*_L/V1 42 Lk 
. \jJ£ ciJJj (J^C. T\ 4-uL^jjj SaUUI ^jl2 aLj-^ jl Jljj-u ^yil 4 i < im^ U 

4_2LkJl I?jui I ^a-Lj jl j_j^jl(jl ZjjJuZu Cl < <h! LJ^jI 4_ul^J1 42Lkilj 
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6JL» ^ JI j^UooJI (jOlllA? 


^-Ic. <c*j9jJI dilj Jl^Uju L^La aIj^il l-.<-*£~a Lr lc J-^IIaj 

J_j£Jj 4jwjj ^yi^.^3 Jj ^jJI j-oV! 4^liiSLIl J-ila <. a I^Jl ^L*j La^j 


4 _ulj^JI (^rL>.ljisaJI £j_a «L>ol_(JI 4 ^LLaJI 4 _j_a^ 3 _}Lj (jl _3 dJjJj t 4 _i 3 4 ^LLaJI 
j- La_£ 4 _j_jI j_^Jl 4 _jjewLLaJLb t L^-aLstJwl j^uSkJ jl L&JJlC. 3 _iLj < > I L~j 

jii^l ^Iuj V */70 JjLau 3 aL 3 SLj J_ajuj (Lljj- 3 j jL_a I 6 ) Lajus 20 L^IL>.^_c 
t 4 _C.l < .ill JL_a| 10 4 -C.J-UJ (jJ )<~1 La-t-UV i_L!j)jJL£ j A <^S\ 

JL-al 10 ^yJl^JL j CuJ^SLlI a I^J 1 4 -Cj.iu (J Jut -4 ^j| ^yj| j,j mi i cb^ullU 

. 4 x.L_uJI ^ 

j 3 j_U J_aL*JI q Ls CjLLa_L>JUj jLstjJI 4 jjIj^>J| 4 al L» tl JLse_a Lai 
^-la-txJI <?L_a (j \J 3 jtj^>Jt CjLwjJ JjLaJI jjLuall Ijufc ^1 Jlst~ t »l 

jjL-uaJJ I JuA ^j_a 3 st A" , „\t t 4 _a_j}HI jl^i-Ltl Lr^J jLa£.VI tfLj-aj 
4 <>u?y )U SaLaSLII q i\\ * n (^jJI j-aVl 4j^la 4 jwj_} 20-10 (jrU La JjLaJI 


. */.3-2 ^Juuj V iJT It]lj L$_j 3 4l a»~ > nil 4 a 1 UH 4-aIajV 
j_aVI 4 -Lj Jl-lJI 4 al L. tl jjLua-a dal L, tl ( j_a 4 31" V a Jl£Ljil j^jjj -4 
t4_Lj Jl_lJI 4^LLaJI ^j_a J^ mi JSLJ 4_aj}La LewjJjJSo J1 a**md <- <\ Lm ^ jJl 
4 » miV 4_jj-SLU 4 j ,j U1 > • ^ tl CjLvjJ. 1 4i>LL (jy J^ 4 j mi a Mill 4al Ltla 

4 J 3 LL 2 JI Lai aj) II Ig ra JISLC/I 3 JlJU 

4_ju_uJJIjj i4 _i£Lu liLj_a 4 ^LLd cJJju <Lt ua\ a!j^JI 4 £jjw 4^LLs ^ 3a 4_ulj^JI 

4^5e_Lj_j 4jjljew 4 £>Ud L^jL^ CjI Uj-wJUj jletjJI ^LLall 


oL^pJ.1 j jUtJI i>Lj-a 3jlje>JI CjLwjJ 


. 4 A\ \j 4^LLs ^1 L^JbjewJ ^jesej Jj LjjI^jw 
^ 4 _jjjJ»-J.I 4 ^l_kJI L^jI J_>o 4 jjj- 3 ->>VI 4 ^LLaJI j^l 1^1 a ^1 Ljjiaj lilj 
^j_a 3 si A~, „\l t ^jLjJI c_jjJ_<_uV! L^_La £jj£ul ^Ull 4 t ujj^£jjJu^JI jljJll 
4l Mil mi Jji>-jJI 4jjljew 4 ^LLd ^Jl L^L^wj jjfc 43LL2JI a'jjb 

j’LljI ^»1 t^**M ycu**, tLr jL$iii daiuti jsLju ^yic. j j>^^-11 jjjetiiJi cjLlU^. 
4_j! JljJI 1 4 I JJ 3jJj_l1d d jjj A^VI dal 11 jjLua-a jj_a ,L^I 
Lai t 4 _LjLjj-^ 4 _^LL ^Jl ^JLlILj 44 £>Ud ^Jl 4 jjljew 4 ^LL> 
dL,„l3j^I*L_a cL^Lj^JI dal Ltl ^-Lul (jl^LaVL (jL^ 4 _LjJljJI dal LU jjLt^a 
LtSLuISLua jl Jjj^HII CjI A of, 4 U m>1 ^j LjIjj>. jl 4j < na Mill L^L>JI 
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6J.i vJI 63lbJI L^^lg'iVi 


.4_ul^JI ^j^jvIjiaJI ^1J V~ i hL 

4_Lj Jl_lII 4iiLLaJ! jjLt-a-4 (jt £i S^il U tl JK (."il JJlju (jL^ ^Jl3j Lc ^Jl 4_3l_Lal j 
^jL-ujVI L^vLlsej 4 3l~vlI 4j3LLaJI JK u,t t^yz CjI tltvUI 4 - l .lI j ^_uj 
4ILn.Lv £)_4 K ^ \ 4-u.u.4-iui 1 iLsLLaJLs ^L^lII JL^jlL-uVI 

1 K 4J <LaLLaJlj t4j£ju iLvLlu <?L_4) 4jjIj^vJI ^LLail 

l"s\ U. r 1 />. ioLJH CjL%_l^_a) 4_j^j>JI 4^1_kJI ^j_4 4jLltalL4 (j_4 4 _i_Jj 

•GW 

£_C 4_LjJl_lJI 4JaLLaJI jjLt-a-o 4^Hail JKLful JJuu £)l jJsljJlj 

4_j_jI_?c_jI 4_LLL cLs jil CjI 3 JlL^jj 4^LLaj| £)_4 £)L_ujVI CjLvLlIvI JJuu 

4^LLail Jj^-vj CjLaLLa ( _ T b J^vjJI JjllS tjjL-all 0 JlA J^l t~ mi! c_LLv 
4_»_<_u_j jI _L_<1>I ^y_II ^ **» II CjLUjlII ^)_4 4.Lo.U ^_lC. jv I ^yil jSLcu (^)_4 

4^LLail jjl *<o a 4jjj.3-vVI _}| ji.1 <_y_<_uL_uVI 4^LLail £j.a 4_jJLc 

^LLjI oL^! jt-uj 4j m 14 Mill L^LvJLb t5j_iHjLi_<s 4jjJLLaII 4 J 3 LL 2 JI ^LLI ^_uj 

U-Llj 4jj Jjv 4^LLs ^T(-u 4-n.u.g-io] I CjL*_4->Jllj 3j_tI/L_4 4 _uLj_^ 5LJI 4^LLail 
.4 _j£jjv 4^LLd 4_ul34JI (jrt-vljlaJI ^3-u 
4 j mi 4 Mill 4^Lla]|j 4 _Lj JljJI j_}L-aII ^-aju 4JsliaJI l 3*.tla ^jl -5 

< mVI HaiJij t j_4 JuJulII 4jj)IUH cLsllaJI 4.3 L£ £.4 JiHj CjI jJL 

CjIJj-jnVI Ci-»-.ljI Lo IjI J-cia^l JSLtTuJ jj-Lpjj 42 Mjl]| ^JlA 4_5tu-o ^-tialuj 

^JlJj — l j JI J-x^vJ! £_Lj ^Lj-c CjJ^LII t4^LLail cdM^ul JjJ-SHj 4ljKII 

j, ~ 411 150 J^Lilj Lc juvIjJI JjLLail cjI5 cjLLlJI ^ <^>4^1 

^jISLaVIj 4^LIail 11 \ Cj|^|jl>.1 ^Hil Jls5 t4£.L_u]| Juvl jJI ^j-ll 

4 _ ^ _ l3 VI 4 4x.L_uJI y>ll S'* q 11 ji^ 100 J^Lu Lc (_yJI 4JL1 Sj 

ciiijLij 4-jl—L lJI ^jL>* 3j!j->JI 4^vjJ l^^LILvI j—o j-JLu ^JlJj-lLII J_^>JI 

j-L5~ 75 i (ij JljvIjJI ^j-j-II J}Un ^juj-LLII J^j>JI JJl*_o S^j"'^ (i1 
^^jil J>Lv c-JjJLLai,l (^Juj-l1]| Ja^kJI J5^ (jl I Jufc 

4 j mi 4 Mill 4^Llail Jjjjvj Luiajlt^l I5lj t^jjiK 1800 ^jL-uJ 

Si I T J_oL*_ 4J 4 J Ml 4 Mill CjL t -4- V .il 3s: La^ <- i \ l Ml */25 (^jLuJ Jjl^ ^1 

^Jl3j La jj c-jjlLall ^ mi 4 Mill ^LuIiVI tjU ^y-c^Lualt-cVI Juj-Llll jL^v 

^1 LjjLC jJj t J^vljil ^Jjil lS* Cr^- 7200 J-iL*j 
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^AjluiVI (ji 4 j < ii a Mill 4^LLaJlj J Atl (2) JjJl>JI 

Cr^ tlAI J^l Lr^- 7000 Cr*! Cr^ (^-^-^1 



lj»«l (j_U_J SLLJlJI J n! 1 3^1 U. tl t .>. £) 1 ^JlSj 1_^_4 (jA_UJ 

^j_a l-LjL>.Lp.^l <j_a J-J_t^ *J->- J-JI 1 \\\ mi 

llILLa (jj-^-3 Cr^** ~ m* tl J 4 J 1 mil ^yjl Lj^-laj jJ t^LLaJI 

(jl LLlU. 3 L-o_u^JI J t,o4 4_La Jj9| ^ mi 4 Mitl ^1» u>y 1 4^3 Jull 4_>.L>. 



4-U-u-^-JuJ I Cj L*_a->P I Og. L£ ^yC, lx_4 Ju^pU 4-JjJLLaJ, 1 ciJJj {jjC> I 3j| jj». 

< ^t-uj ^ ^JlII j-aVI ^y-u-tl Ji*t J 3jlj^>JI ^JL«j 4^Ju]l £)l ^1 
4-l<-u-4- JoJ 12iSllft]| 4 _uL^_lII S^LoSLII qjz JISj 4_L^_u_u^ ^JjL _uj ^JL^jLL-uI 



cjLlH^La 4-l.lIj L^l j^ir" miIj I 4 JM ( mV <u^U 1 Ll>.jJ j-^Tiil JL^jLL-uI 



.jL^uai 



4_aLst_U3 (- t \ mi 4 3 I"4JL1 ^JLjlJI *L>.jl (jy^ <- > 1 1 M l ediij I 

^LiJ i L^J l_QJtIu_u I ^JlSv-iU I _} JlJU L M mMJ ^jSU L^Lupi ^pl! 4111*11 

*w 4-lLL*JI (j_« jjLuaJLl IjlA (jI ciJLKi 4_ul!lil 4_pjJ,l ^^^1 4_ulj-$J! 42 11*11 
(j! <_pi 4^L^1 U>£ll Lt^ j-ir^ ^L^ I aL 

4 1 mi 1 1 Lj Lalj t^JL*JI Jjj {j-a JuJutll ^cfi 111 a ^^JLl 4_ul j^JI 4^LLaJ| 

^LUjoU^Uj jU^ji ^4jj1j^ji aaiiaiis 2 lLjlJ! jjiwu 

4Jj_alU ^jJsdLlU c« < n j t il ( jr *_uoj-a J 

^jJjJu-aJ.1 J^LjlLjjV 4_aJ^La 4j^t_JI ^Idllll dx_tjj_jJj t4j^stj ^JL»JI 

Jj-l^I^JLI (j-° J^9jJ! 1 mI a t^l dilj ^^jJsaJjj j£ JlII 

^1 j-Sjt-u y oJJt> 4x.ljj £j I ciJJj CjljJt_ufc^j^£LIlj 4_j_LiJI 4_t£,ljjJI 
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6>l. > vJI 63lhJI L^^lg'iVi 


4-0-jj £j\o> (jJJj tAiUJI ^J-C 3jjL5C-0 

1 j *r ^1(^1 4_u1I^JI 4 ^LL^JIj 4_u_u_<a_tii]I 4 j 3 LLdL) i_La_u^j L^o-j JuLlxi 
i C. J) i U n ^sajl <<-t>JI oJJb (jl V IjlA jjLtoil 

:C-JsjJ! CjIj ^ i^jo-V! jjLoi.1 

^.seoJI 3j-u£ 4JbjuJl jjLcoJll (JV ( mV 4jj) 1UU CjI Jl*J,Ij 3j^kVI (jJ -1 

3j_o^ tc.t-L>. jJa!jJLl t < 1 Umj cjL>.Lid,lj 

3jtaj^ 4 1 i?<<o~t ^UJI jljil q -o 3j-u^ cjLl4^c* jllajj L^jL^ «l>.L_uJ,I 4_*_<_uIj 

CjL*_*oJJ "og.\-a£ 3_}ljj (jr^£- J-4-*-tl c*-jlLaliJ 4 j mi g Mitl 4^LLaJI {j-a 3jl 3*r 1 mVI 
jj—lj 3^1 U it 4 _jvL>JI jLjjjl ^10 4 L^J_d 3 j_l.i£ jl Jlc. I JUaldj 4 j mi g Mill 

4_j_Jj ^Ll>o JliU Jji1 11 (jjle-j .cjI x ^ o JLI fjj* juji,! JU*luil ^J 4 o.L>J1 

^J! 4 j mi 4 Mill 4^1 U tl ^1 jJx-l 1 <1 Ij 4_u1_ij-^LII 4^1 Utl ryz Oj^JI 4 ~ i 1 .1 U" 4a 
^1 Lli-Jo I |j|j 4 Ljuj_4 IjILojJLj^ (j\ I It <;■%. JJaj V CjL*_$oJU 4j>L^_4 
^1 mi il ijr £> 4 j \ 4 » tl Cj 1 jLilcVJj 4_^l jX\ Cj 1 Mii^n 4 <j 1 U>11 4jv1 Mill dJ j 

idjLJjLC. Cjlj_4 4 ^ d 4 jKll 4 U ->.11 4jv1 1 n A (jib dU-vt, 1 dij Jl^ 

CuJ^LIl 4JU1 _jl11 4_uLjj_^J1 CjI U->.11 l^U nil ^ylll 4_>.l_4_ul! £_c 4 jjL3JLLjj 
L_JLL ajjj SJljJlC. Cj1j_cj L^e_>. 4-u.u.^.m.J 1 4_La_>J, 1 1_£ 1_>J 1 dcSjJl 

4-^1 Ull 4 M .lilL Lclj 4 4-JUJ1 CjI U->.U 4 1 1 U~n L^-4 j- u £j ^-4-uj 1 CjLxLl^a 
3_}Ljj ^ »1 t^"M 4_ulj^Jl 4^1 Utl ^1 i 111 ^ylc. L^JjJ lS SjLj 4_ulIj^Jl 
JuJl>*j S-'-*-^ 4jUr, Cj 1 jLllC. 1 cJLufc ^jl VJ 4 4 jj^-LLjJI 

J 4 4_j_j1 j^JI J) U tl ^1 JlcI Sjiijj Bjjyus y3j-t2J jJl ^_cVl ^Jj^vLLaJl 

4 ^...LlJ 4_j jjvLLaJI (j^j Ljji^ I^J L<^-l£ 1 

10 Mil ^lj_A 4 _Cj_4_u ^yJLc JoljjJLj^ x XT 1^*1 jIujj jLLcI 6 ^^1JJ>* 

( _y_jl_jj_^Jl jjJjjJLLb 4dj^Jl CjI j 4 J JJJJ -4 ^jstrtj 4^.L^1 

.4j^xLLaJl ^j_c (jjLdJ V 1_4J jJL-sd! 

^1 Jiig.Tu-ul 4_U^jl (J y-uj\-uj\yc 1 4 fll’i> 11 L^JK miLj 4^1 Utl ^jl -2 

^U^LjVI j_jUaj j-LoTu V 4 LjlJ 1 4^1 Ull j si.^4 4 4]jJljJI 4^1 Ull j\\ 
^<1141 Mill ^LjlCiVL^ 43j-u^ Cj'jLllC.V j Lkj^jj (jI dli 4^LLaJl Jlj^j 
g\ J^il 4lC.julu^ ^yJJ Jo-1jJl ^^jil ^Lul 4 jJUo< j-ULIJ Ljj^J 

(JrU 42 >LjlI1 !j 1 dJ j t-xJjJbj 4 C_JLiJl J miT.J ijr IboJ Mil j-L».T(J 
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4_JLjv L-tAi-u jjylowj JuJLslIII JljJlJL juQ I 4JLj JuJI jjLuaJLl c_xlLaJlj 

. ^ A h 4. a JlfLjuLi 4i>l_kJ1 c_^c_i 1 n ^ * I (j_4 

t4_4J^Lo Ll>.jJj-(5o (—JLLaluj 4 _usL>JI Mid 4 K mi a 

CjUIJJw J.^Clc.uj ^ilLa C-t-u 4^Jui 4 jj 4^LLs (jji*. t_jjHaJ.1 
jljJLl 4_^LLaJI 4_La£ ^yic «.l_u L^?ej > . JuJl>*j ^uj CjLjIjjx jl *UI 

4_uLj j_ui]I c-L-U-gJ 3j-uS CjLjIJx>JI 3jL*JI t L^jj^v 

VI Jl 4 < til 0^-4^ V 4_jVj 4-^LLaJI ^L-CluJ.I .ilj-alJ 

£.La (jlj^ (jy^ 4jj)Jj>JLl 4 jj J^>JI cLsLLJLb t3jljx>JI CjLvj.} ( j_a JJl^o JLse-a 
Lolj 80-95 (j\i 3jlj^>JI diL>.jj JLse_a VI Ja»*n»n V jL». 

. Ju^-uJI CjLlU_*J 4_a_jj9 CjI 3 C«-t.u-J L^jLs tilI5 La 

^jlj^-ll ^st^JI 4-lSLtTu-a ^Jl^. c-xIaTl!! Jjv| £j-aJ 

4 U mlj_> L^ 4^LLaJI 4 jjL^-iSLI1 ^}LoV1 j ^ylc c_jjLjc1H 

4-31 <^>1 4_a_Ia_iVI ^JlA ^iaju ^Jl 4_!L>. ^j_a L&j^la j-luu 

CjLjjSJlI 0 JlA JlscIIj 4_u_o_ujJI 4jLjj5Lo ^1 4JLL>u <_JI £eJi,l ^1 3 jIj^>JI 
^LUI ^_3 1 ^ ~ j > ,,~<1 ^ylll 4 jjIjx>JI 42LLaJI J^LULj ^j_3j L^pa 3j_a 

^LaVl ^ 2b>tj^Jt 2^lla]l o>* ^1 JjI I oMSLjJll ^j^.1 o? VI i JjVl 

*j^>* o' j- 3_3 ^Jl L^LjjSLd jL*jIj l^iLso 4 - lU -c jIj£s o' ^ o-a£j 

£_aj t^j-^.1 3j—« jL>*jVI o-£- 4jjL^-i 5L!I 4_<-iajL(-^>J L^Ia 

lj.U-%. L^jljjSLd jl J^ nil V ^ylll ^^LdVl Jl i <»l ^jjj-<iajl c j_^ tiU5 
4 (j£)l Luajl J < Ajj tCj j-ITlU IjJuxa-o jl 4 j^ mi Jl SLpJI ^ jr Lc 
.4_t^l^ CjLu^SLj ^>ail 

Jl >mI VI < >1 3j-o5LII cj!jJl3]I cj!5 4JLjlJI 4J3LL2 JI 4_J^jI 

4ILLJI i^jlUt,! 1^1 4_tx3Litjj LojLlxj LaLj^3 OJ~^ 

-: JL>Jkl IJlA 4^LLaJ| 4 <itViT (j-aj t^jlj^JI 1 ^K mi j-<ju 
( jlj^ ^1 ^Lpl jc-tAs «L>.1_>JI .BjljIjJI 41LLJI Jl 4»" > m 1 -1 
4^UaJl ^Lolj CjLLujjUJI Jj * Mil 4_Lal5JI 3^1 Utl ^1 j V'miI 3jLcIj 

. 4_uLj_^5LII 

1 ' ^ Lr J_LJ Sj-O^ Cj l_J IJ_>. 4_J Lc Js3jjtxlo Cl>J ^ III < <>» -i_J 

jl CJLLt-JjjJiJ 1 3jl^l (ifl>j) » ts~i 11 ^lj_^JI Jl 4»~ ( mI (j-4J jjId^JlII IjL^i 
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6JL» ^ JI 6-9lhJI L^^lg'iVi 


-2UL.UI CilIjjVl j CjV^I JJuIj 

jl 4 jj!joJI Jjj-laJlj ^Lul BjljIjJI SjsLLJI (J1 a»~ i mI -o- 

-4o-L>JI JlIc Jjj9j£ 4J1 a«~ < »l SjLclj 4_uLj_^JI jl 4-jjL^- t SLIl 

Fly Wheel 4_jjlji,l (_^ 4_jf£^o- 4:9 LL JSLtHij 3jtjjjJt ^LaLLaJI (jjo- - j 

(Jl a«~ < mV! Jll9 L*_JI Lj_tlil (_y3il 4^LLaJI (jjo- 4_a-Lajl (jl £-^91 j-JI 


SjJjljJ! 4 _uLj_^JI SJsLLaJI JUaI^I JlLa 4 jjIjoJI SjsLLJI CjLLa^e-a 

alj_^Jl * is~> jl 4 _jJLc cjLjljo- dLj-U jc_Ud 4o-L>JI 


. Sj si 4 -lL^jlJ I LaI^ Jo- 4_<_u t-jjLstlJI 


3j_$o -1 q-a £_<_ulj ^LLa_a ^_j_Lua_jJ c-K) It-tll jJj-lSLiJI jjjluJll (jl -3 

(JjLJJLo (_^_3 £_sl jJI (_^_9 j_A L^j|j_*_aj 4_ulI j 4 j < <ia Mill 4^LLaJI Cj|jm_aj 
4-C.l '1 <s~) 4 1 1J 3» a Vj L*_3jj_a ( j_u_J < nil I JlA (jl till j ^JLjlII Jjj a 
(djj^ZLa Jo- Lo-jJj_£!j Vj 3jJl*_a 3j_$o» I (_^JI ^Locj V 4_u_u_^_xoJI CjIjl^oJLI 

miU tillj 1 i * > 1 u>**m v (yUl 4_ul 34 JI (j^o.ljisi]l £-a ^>_aVl cdijSj 

^jlo-l (j-o (Jjl ^a_A (j-o^3JI (jl 4_otJjljJI ol^jLUl (j_aj (_yQ.jJj-tSLiil 

(^1 (Jx3 ciJJj J-too. Ju9j ^LJll £t_40 (_^ Laji 1 a »~ < <>lj 4_ul^Jl 4 j jo-LLJI 
4-C.l ? \ (j j -a- mi II ( jr toLU (_j_9 Cjj_9jJ jJ* 3 jJl_ 3_!I C-LL£ I jJj t^Lc ( jy iJl 

-j-toioJI dSsjJI (_^ L^jLlC. jj_lj La Lao. Jo-jLb 4_u!J^-Il (j^o-lj_LaJI 
4_aJLlL>JU ^-a^l ^j-^3 (jl to Lr^ (jl (jl^-4J 4ja A^fl (j-«J 

a Jl_A (jl tiJJj 4 _Lj JljJI 4 J 3 LL 2 JI j jl is~i a ^ I jotTn-u Lj 4_toL>JI L^jj-^o-l 
^Jt L_AjjJlJ ^LTloo Sj-lTl^ CjI Jljl-oj 3j_^o»I ^Jl ^Loo U^j La^ jjLtoi.1 
j jl is~\ a ^1 jjfcTn-ul 3j-^o-1 a I(jl lLU j (j_a ^a-A^I^ t L^jl^-tTol 4iaLIo (Jl ^-al 

4JLjJ uJ! j s\ »^11 a t L^jl j Sal UH aJ lA jI^_lL_u 1 jJal jJI (_yj (^jju SJLJuJI Sal Utl 

(jj^Lj La JuljI 4Jj JljJI Sal U Ha iL^jlj 4x.j_aoJ,l 4 _L>L_d^jj 4_ujlX1 4jj mi ill 
(j < 1 ^ » II (_yl^- Jj jjloJI (_y]J jJlloj 4 »l mi ^uxa] (jl (j£. ^_toL>JI Lct^j (_^ 
^ (j^ (_yic (^111 jJLuJI (_^_A I 4 J ji »" > ((V 4-jj)lU U Sj^o-VI (jLb ciJLIS i j r A 

j-uju ^yill 4_jJ^S_JI JjjJI (jl^ ciJJj ^ 1 ^ j i La j Ij-LLm I 3 jjij_lo 1 ^ > * 

CjjotC I jl SILLlU Sjjj’l 1 11 a Jjj (^yil J 13^1 Mill (_^3 Jj^tSS J^ SlLkU SjJuo^s 
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i4jjJuJ! 4 _$UjV 3 1U 11 7>j ^LuLj 4.^aL>Jl Ifi Lclluo ^j-C. 

cri>^' Cr^ >9jj 6^ Jl>^* <j-*^l cr^i 2jj-i^l 

*UIj ‘(TJ^I <> «*l jfi. -Sjj)~ < mJ ^jUjil Ijufc ^IjLo jj&Jl i _ r l*j V 

^ J ^ ^JL5tUj ^Itil 4 ♦ j . U11 r'LUta J£j *. I Ij .i a Mill lillji^ 

. 1 C j^J-LU-il j ^ \ 3~ \ 1 < L^Ll^AIj 

^JL*JI Jlj Laj ^jVl 4JLjuil 4^Hail Ll>.jJj-£j c-JljLo 

1_Lj_3jj ' I ^^ J^LjOU (J-u-uJI ^yC. LbtJ 4_3jj_La ^u-g-lTa 

4 j I « 3~ mi a CjIj^jj) U~ ^\ ^£J>j j i n 4_LjJljJI jjLuai,L ^U T laVI t-3-uSu 
,i 3jtK~tl \ L^JM^ul o*\J &SjLjj ^jj l-£ Jl^j 4_Lj juJI 3 alU11 L_>.,ji 

j-jj U~ jt (j-A_*_a g-JjJii.1 (j-C cLt_jJu>Jl 4 JL>.jJJ <>JlA \_LxSLc_i Vj 
( jl ‘i \;tl<~ tl ^aiwjL jj 1, ,>s',^ V 3 al UU 1 _Lul^ 4JLjuil jjLuai.1 (j_a J»^r j < n 
<>a^Lj|j gUUJl ^JUcI 1 a (j-^ji t^^-^-t-uil ^J^iil cii j (JU 

«±fcge-JI J)^>. c_jLlC jyju V I Jufc £)? VI t4JLjuil 4^LLaiL) 4 CjL^>JIj 

jujjlII ^jl Jj 3JLJljJI tjjLuaiLl J-cLiuil o*\2& ^1 4^jl_^il U^tij 

3ji_jJ ljv 33 ^ j-Jj-La-jJ CjHU T ^VI JujJJj JujJLl JjjJI (j-* 

j-Jj-UiJIj cic J^ - J l ^jLj Jj^ll Sj-^-VI 3^La^ 

4JU.Cu.u.U 3j-^>.^l^ t4^LLail 3 Jl>.j 4_3K^j-tiSj 4_u_uL_u! 4JL«-u.a 
Jljv.I ^^Jl 4 _LjJl_lJI jjLuaJ.1 4_^LLa ^j_3j 4Jbjuil 4^liaJI 4 <;h il (jr ^ 

A t & j ^ r mi \ 11 ^^yjL^llI (J14»" ( mMI 4^S5UI 4^LLail JK u»l 

4-jjLua3_al 4 3 K~ *[21 4^LLail ( y J * 4_Ljjla 4j^ ^j-3j L^jI^ Sj-^.VI 

^-t-uL-ul ^JSLtlaJ ^jTllu 4JLlZL_uI! CjI Lj^jJl3j J t3jjL5t_« 
L^j^JI Ijl-a £jl2^2 j-5ti 1 jt f mj 11^3K Jjl3"j fiLaollII 4^LLail 4 _l^ 3jiLjj 

j t4_LjJ l_lJI 3^\1 U tl 3 ^ U s\ LjJLv 4l 4»**n nU 3j^>.VI 3^U^ j_£j - I 

( j-o 3 j1 till mV! aU.Cu.JLl 3j^>.Vl 3 jJl^ 3^Ljj JUHI I jjt J *"< m<j 

4_u_u_3_tiuiI Lj^L>JI i j r c. LujJl^. ^3^ t 0j222 Lo ^J_Jl3jj 3j-^3i,l 3^1 U, 11 

4jjUlII L^jcLa^ j_Lu LH-u /. 12 -10 (^Jljuj V 4_JL>JI L^jstLa^ Lulj 
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6JL» ^ JI 63lhJI 


3cL a£ 3 3 r 1 , >. 1 ^Lcl L >.jfiaa JL>JLl JljUa cilljuj /25 

I cjLc-^-« <_dLi^a 4jjIj^>JI 4jmi 4Mttl cjLla^JLI Lcij ojjt 

{ j*s\-U2ljLa\ ijT ic. L$Jj Jl3 4_uL3ILjVI t mVI LjI^-C £j\ , nWl 

. L^jLjlIjI J_A2jj ^-t-u-c-tf'uJI t 3jU>tl 4aLLs q _c cj^>* 

t4JLjuJI 4aLLaJI fiLci^jl 4ig*~<Mill 3j_^>.V! jL»-<_u \ Jjl3~ ^ jr ic. -2 
(jl£Lal J,i mi ) £)! LuSL^J JL>JJ I J-A 4_1lcIL>J,I -4-<^> (j-*J 

1 g mi 3 *1 33 g -%»VI ^LljJ Jj^J© 4 jljll (js>*) (J1 4 t*i (,d 

4_Lv^_c (_^_a JjJw JlII j I BJljJun. ^Lul cilli £)l£ clj-<-u 

( j_cj tCjLst^JJll 3 ju>*jJ! 4_3K <J_lL3j ^1 3jL*JI ^ ^jJI j-<-uj-U 
Lj^Lj>JI 4_cl_L us L^3j ^ mi ^ jr lJI cjIjj Will JUJ.I 1 jjt SjjLJI 4JiLcVI 

(dojJ^JLc JSLjuJ <Lu^UI CjIJ-L t-uil J>Uw 3-a- 'I \_&J_9_LJJ £)l O-O- 4-U.u-C.tTu-! 1 

^-£>JsL^il CjUtjVl 2L^VI 4^LLaj| 3jljj lg~» I>»J ^pil <_sl JufcVl (jrU 3)_CJ 
^ J^\jj\ JqI y] jVjJ <J^©3 ^1 J^U ^c-jJI L>UJI 2UK J_ti£S <^1 
. J^iyi Jaiyi jVjj 10 -8 <jrU£jlj^j ^jJI ^UJI jjlcJI Jju 1985 ^Li 
4_cjl_3l 4 JLjlJI 4^LLaJI 4-dajl ^ 4JUaILcJlI t^ 2 *. (jy.us>d -3 

^LjJJ jl U> aIj 3j1j_Jw ^ MI 4 Ml ^1 » uil (j_4 g> j_<fc|jJ©J| jIjT 

Cjl>Z J 4 » 4JjJllII 4^LLaJI 4 4^*1 La . 4 _lLcj l_3_u^I 

^1 Jl3c.?U-uVI ^ > 1 U"m . 1 4 r J 7>j 3c La^ ^ 1C. j3jj 4 A mi la 4 _j_*_j_lLo 

^yic 3j^L3JI 3j_^>-Vl ^LLil 3 jjj_ud 4Jbjujl j^L-^dJ «^"4Vlj JU-3JI 
. 4J5L4-* 3 Jlc JjlaV 4 _jJL*JI L^JcLaSLj JoLoIcvVl (jr Lcj jJaJI d juk J^->o 

t4_LJuJI 4aLLaJI 3j-^>.V ^ 1«„11 U-tl CjVLsc-c ^-bju i>JlA 

(jl ^J—j 4 11331 ii c cjI jij)i uV^ nil i (i 3 jlo-jJI cjVL>J,I L^jla liLLu 


/>. v ^ <*^i < < «< ^ / 1 •%. i 1 1 L*n i \ ^ j i f I 4_tJ_^jt]l 1 "^ «*»‘1 1 



L$J 4_jLj?cIL_uVI 2>jjj-u3 (j^IL>.LJIj (j+ £. Lc-UJI c-UjUj CjIjJl>*j 

j nI 11 £_j^_La_j LiJJi 3^. i Lutu-u 4 _Jlc_*JIj 4-lc-L»JI J^L>J! ^_}Jl3jj 


.3)L_uj^l 4 _cJl 3»J 4JbjuJI 
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jj t-s ■ ■■ lJzJJJlI 



. 1947 ^ U mi as iyuuL^- jJj * 

J 11970 j*Lc 4 -l^LuISLlI.I 4_<_uju^JI 4 _l1^ * 

Lv rl*K < «l <^jJ.il 4 jl/iL>. i^j-a 4-tSLul5Lj.U 4_<_uJu^JI <L>.j.i Lr^" 

. 1978 ^ 

.4j a \ttl cjLrtj^U Cjj^SLII Jl^jl^j ^JaLLaJI ^ mi^i libwLj LJL>. J_*_*j * 

4^LLaJ!j JjIj^oJI dJL u iSLua 4 jgitfl Cjjj^_lII ^jja JuJulII j mi h ^Ij9 * 



. 1979 c^JI- Cr j > jL]| ^-lUJI 

-4^lj_lU 4_*j}U1 ^ju^jusl! 4 JLjuil 4J3LL2JI jjl ts> a ^1 JiitIL_ul * 

.1980 jiaS 


4_^L_La_JI J ■ 7l1 ux a * 

Jj-> 0-2 " ■ » ■ 




. (1981 Jjjjf iu^Ji 


*Ui2l iLu jl 


Jj-lJu Lse-tlu . J : 4_4 ^j3 


o- 0 ^ 1 ' >^3 
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